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THE WEEK IN IRON CIRCLE 5. 





With pleasure we have to report a distinctly marked 
improvement in the general iron market. Consumers 
who have delayed purchasing iron are now in the market, ard there 
is a fair inquiry both from the East and from the West. Purchases 
at tide-water are quite heavy, and we think the buying movement 
will spread so that a round lot of iron will be sold to consumers in 
the West and Northwest. The increase in unsold stocks of pig iron 
December 31 (as reported in another column) it is believed arose 
from consumers in December preferring to use up all the iron held 
in their yards instead of ordering from the furnace, the tightness of 
the money market at that time making this appear the part of wis- 
dom, so that it is not believed that the amount of iron in the country 
to-day is greater than during December. The outlook is more en- 
couraging for steady buying, but it is thought there will be no spe- 
cial advance, at least at present. Prices at Louisville remain low, 
but the extreme low offerings current during the first part of the 
month cannot be duplicated, and the market is on basis of $10.25 for 
grey forge. There are isolated cases of sales at less than this, but 
furnaces are booking orders at $10.25 and can sell freely at this price. 
Furnace agents and dealers at Cincinnati are not disposed to com- 
plain of the volume of business current the past week. The aggre- 
gate of orders is quite double that of the corresponding period a year 
ago, when furnaces were refusing to recognize the decline which had 
set in. Prices throughout the entire list range from $3 to $4 per ton 
less than in January, 1890. There has been a little stiffening in val- 
ues. The very cheap lots that were being forced about the first of 
the month have been absorbed, and current make is greatly reduced. 
There are some heavy stocks reported here and there, but they are 
in strong hands and not offered at current prices. Southern coke 
furnaces have no iron unsold. The diminution in consumption that 
was generally expected is hardly noticed thus far. The Chicago 
market still continues to show a fair amount of activity, various sales 
of good size having been made to large consumers. These transac- 
tions have been mainly in the way of local coke and Alabama irons 
purchases being for foundry purposes. Prices have ranged exceed- 
ingly low, which have led some buyers to form the conclusion that 
there is no bottom to the market. The explanation is, that many of 
the furnace companies, North and South, are still pressed for money, 
consequently are willing to sacrifice values in order to effect sales. 
The general outlook for the consumption of pig metal continues 
good. Prices must materially advance, however, on all grades—coke 
and charcoal, Northern and Southern brands—before furnaces com- 
peting in the Chicago’ market will receive fair equivalent for their 
product. Jake Superior charcoals still continue to be in small de- 
mand. ‘The leading brands are all being held at $18.50, Chicago, but 
several of the smaller furnaces are offering to cut this figure 25 or 
even 50 cents per ton. At Detroit, there has been very little change 
in the market during the week. Consumers are still pursuing the 
same waiting policy that they have been for the past two months. 
Orders for small lots are coming in, and prompt delivery is desired, 
thus showing light stocks on hand. lake Superior charcoal is a 
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little more in demand, but the market for all grades continues dull, 
and prices weak. The past week has developed no new features in 
the St. Louis local market. Purchases for current requirements 
continue on a modest scale at very low prices. Now that the South- 
ern miners’ strike is over, it remains to be seen how many furnaces 
will resume making iron and selling on the present market. Pur- 
chasing in Buffafo has been on a much larger scale and well distrib- 
uted among foundries doing a variety of work. Prices generally are 
firm, with concessions, however, by furnaces carrying large stocks. 
While there is nothing new in the local situation of 
special interest, a number of local interests - are 
seriously affected by the happenings of the week, in 
the mining districts and elsewhere. The first piece of important 
information that reached here this week, is the intended purchase, 
by the Vanderbilt interests, of the Chapin and Negaunee mining 
properties, along with the so-called Schlesinger road, the Escanaba, 
Iron Mountain and Western Railway. This road, as is well known, 
was built asadirect freight carrier for the Schlesinger group of 
mines, and in opposition to the Northwestern road, which is owned 
by the Vanderbilts. An attempt was first made to procure for the 
Vanderbilts the controlling interest in the Chapin mine, with a view 
of diverting from the new road its principal business, and thus make 
it practically valueless as a dividend-paying investment; but the 
Chapin people declined to separate their interests in this way, and 
there is now little doubt that both the mines and the railway will be 
sold together, and at one figure. The purchasers, it is understood, 
will take only the controlling interest in the mines, which carries 
with it the control of the railway, and, while the purchase price is a 
matter of speculation so far, it is believed that the trausaction will 
involve in the neighborhood of four million dollars. The pig iron 
situation is likely to take on an entirely new aspect, in view of the 
step contemplated by the coke syndicate. The united action of the 
pig iron producers has so far convinced the coke people that some- 
thing must be done to help the trade, as to bring about a conference 
of all the kindred interests, with a view to mutual action. The 
result has not yet materialized, but the writer is reliably informed 
that it is the intention of the coke syndicate to stop the further pro- 
duction of coke. One independent producer, about two-thirds of 
whose output goes to a single firm, may not join this action, but that 
will make very little difference as to the general result. There area 
few concerns, South and West, that have considerable quantities of 
coke on hand—one Pittsburgh firm having 75,000 tons stored away, 
and a Chicago firm 80,o0o—but the stopping of the coke ovens by 
the syndicate means, in effect, the shutting down of every furnace 
west of the Alleghenies, and depending upon Connellsville for coke. 
One coke man, when interrogated about the intended stoppage, at 
first denied all knowledge of it, but later on admitted that such 
action might be probable, so as to assist in the reduction of the price 
of labor, which would eventually have to be made when the fur- 
naces start up again, to work on cheaper raw materials, among which 
coke must be included. Some of the pig iron producers say that the 
coke people are not sincere in this assertion, as the profit on coke is 
out of all proportion with the starvation prices which have ruled the 
iron market for months. At all events, the coke producers are still 
engaged in formulating their plan of action, and, although they may, 
for obvious reasons, deny that they mean to shut down, the devel- 
opments of the next few weeks will fully demonstrate the facts as 
here set forth. The continued idleness among furnacemen herea- 
bouts is a standing menance to the ore and vessel interests, while 
the railways profess to be handling all the freight they can take care 
of. Nevertheless, the freight shortage is apt to play an important 
role in the reconstruction of rates, which must undoubtedly come 
before a resumption of work. The ore production of 1891 is a very 
uncertain quantity, some producers placing it as low as five million 
tons. The vesselmen, on the other hand, assert that a booming 
lumber trade will help them out, and that they will not suffer in 
consequence, 
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CUBA AND HER IRON ORES. 

While it is true, as stated authoritatively by Zhe /ron Trade 
Review, that Cuban ores will play no partin the markets this year, 
the development of new properties on that island is progressing with 
great rapidity. In spite of the fact that the first iron claims were 
recogaized less than ten years ago, there are now three American 
companies opening up the rich deposits and providing shipping facili- 
ties to the coast and to the United States. These corporations are 
known as the Juragua, the Spanish-American and the Sigue. The 
first is the oldest and is operated, as is well known, by the Pennsyl- 
vania Steel Company and the Bethlehem Iron and Steel Company. A 
correspondent of the New York 77ribune is authority for the statement 
that the Juragua represents an investment of $2,560,000, employs 
2,000 miners and railway workmen, and requires for the transporta- 
tion of its ore a fleet of twenty steamers. During 1890 the iron ore 
exported to the United States amounted to 357,060 tons, with a valu- 
ation of $775,180.99, and the manganese to 25,187 tons, valued at $199,- 
g10.46. For 1891 it is estimated that the exports will reach $1,500,000 
at the lowest estimate. The above is the record of the Juragua com- 
pany, the other syndicates, as we understand, not having yet become 
shippers. The ore so shipped to this country has been entirely con- 
sumed east of the Allegheny Mountains ; how far West the product 
of the other mines will come remains to be seen. 

These are important facts, and a brief glance at the possibilities 
of the future may be of interest. Upon this point let us quote from 
the correspondent above mentioned : 

The policy of reciprocity as applied to these Southern countries has been 
supposed to be restricted to the exchange of such products as cannot be sup- 
plied on one side or the other. Brazil which needs to import its food sup- 
plies and manufactured goods, can profit largely by exchanging for these on 
the freest terms and with the fewest possible restrictions its coffee, sugar and 
rubber, which cannot be produced in the United States. In the present 
instance reciprocity has a wider application. The iron product of Cuba, 
already large, and apparently capable of immense development, is brought 
into a market supplied and sometimes overstocked with Americanore. It is 
not the precise kind of reciprocity which has been advocated in Pennsylvania ; 
but it does operate disadvantageously for American interests, as can be readily 
shown. In order to carry theore from Cuba to the United States a large fleet 
of steamers has to beemployed. These vessels at first went back empty. or 
with ballast, but it was not long before they were taking coal to the West 
Indies. The export of American coal has been largely increased in this way, 
and since these ore steamers have special facilities for carrying it, and can 
afford to take it at low rates rather than to go South without cargo, they have 
already displaced English coalin many ofthe islands. In other words, while 
the Spanish miners in the iron deposits of Eastern Cubaare, to a certain 
extent, competitors of the ore workers in the United States, they are also 
opening a new market for Pennsylvania coal. Cuban iron ore shipped to the 
American market facilitates the exportation of Pennsylvania coal to the West 
Indies, and active competition with the Cardiffindustries. Meanwhile, the 
American iron miner is protected by the tariff and paid higher wages than 
the Spanish worker employed in these mountains. The duty paid on the 
Santiago ore when it eaters the United States operates to increase the earn- 
nings of American coal miners, aad furnishes a margin for higher wages to 
American iron miners than are received by the same class of Spanish workers. 
At the same timeit does not prevent the employment of American capital in 
developing the resources of Cuba, and enlarging the export trade of the United 
States. 

Growing out of this interchange of commodities will come, the 
correspondent asserts, free Cuban sugar to the United States and free 
American flour to Cuba, American iron ores being at the same time 
protected by the present tariff. As wé understand it, the new syndi- 
cates do not ask that the tariff on iron ore be removed or modified— 
we wish we could say as much for the patriotism of the older com- 
pany—and there is no doubt they can successfully operate their 
mines and still pay the duty. In other words, while operating on 
foreign soil, they still recognize themselves as Americans, bound by 
patriotism as well as policy, to sustain our present protective system. 
This is both broad statesmanship and good »usiness, and is certainly 
to be commended. 





THE STEEL RAIL SITUATION. 

During 1890 shipments of standard-section steel rails were 
made by mills in the Steel Rail Association to the amount of 1,388,- 
186 tons. Adding the product of the former Allegheny Bessemer 
Company, 87,000 tons, the total reached was 1,475,000 tons. Of this 
aggregate Western mills made 911,000 tons, and the Eastern mills 
564,000 tons. The present market price of steel rails is normally 
$30 per ton. The outlook for 1891 is not, however, very encouraging 
for a maintenance of this price, and an agreement has virtually been 
made by the Eastern mills to effect a consolidation of interests. Con- 
cerning the present status of the negotiation, the /ron Age says: 

The announcement that the combination had been formed and is now 
effective, is decidedly premature, and some time may elapse before it is 
While the chances are in favor of the ultimate adoption of the plan, the possi- 





bility still exists that the efforts made may come to nothirg. The positive 
statements concerning the negotiations of the two Scranton mills which have 
gone the rounds are similarly premature. A number of detais must still be 
adjusted be’ore the Lackawanna Iron & Steel Co become the successor of the 
Lackawanna Coal & Iron Co., and the Scranton Steel Co. Itis highly probable 
that the co :solidation will be effected, but there is a remote possibility that it 
may still fall through. 

The plan proposed is somewhat similar to that suggested for the 
cut-nail industry of the Ohio Valley. Each concern is given a cer- 
tain percentage. All are at liberty to sell as much as they like and 
at any price they may deem satisfactory. At the end of each month 
the aggregate of the sales is redistributed according to the fixed per- 
centages. Those who have exceeded their percentage pay a penalty 
per ton for the excess, the only material change in the plan last 
agreed upon provisionally, from the one formerly discussed, relating 
to the amount of this penalty. Every manufacturer, therefore, takes 
his chances that he may sell too much, and thus become liable to 
heavy payments, which are distributed among the more cautious 
rivals. 

In the meantime, the market, North, East and West, is in an ex- 
pectant attitude. The Scranton works are reported to have sold 
15,000 tons to a New England railway on cash terms, but the price 
is kept quiet. Chicago mills are “ expecting ” some desirable orders 
soon, but as yet they have not materialized. Asa whole, the situa- 
tion is not at all reassuring for the steel rail men. 





TO MAKE ADAMS DIRECT-PROCESS STEEL 

The announcement is made that a large plant is to be erected at 
once in Pittsburgh for the production of open-hearth steel direct from 
the ore by what is known as the “Adams process.” A full descrir- 
tion of this process has already appeared in our columns, and need 
not here be repeated. It is sufficient to say that it appears to make 
an entire new departure in steel manufacture. One of the important 
results, as pointed out by the Pittsburgh Dispatch, is that it bids fair 
to displace Swedish iron. Swedish has been imported to the extent 
of over 75,000 tons per annum, and at a cost of from $80 to $135 a 
ton. Taking the average at $105 a ton the cost per annum to the 
American manufacturers has been in the neighborhood of $8,000,000. 
The Dispatch further says : 

The Steel & Improvement Co recently made, at their furnace in this city, 
crucible steel stock higher in quality than the best Swedish bar, and at a very 
much lower cost than the cheapest imported stock for similar purposes. 
According to the analyses made by the Pittsburgh Testing Co. the results of 
three different heats were as follows: Carbon, .37; phosphorus, .o10; carbon, 
-15; phosphorus, .003; carbon, .06; phosphorus, .003. The material showed 
no manganese or sulphur, and was below .o1 silicon. The best Swedish bar 
averages about .o12 in phosphorus, and .03 or .o4 in silicon. The makers of 
tool and high grade steel claim a superiority of the product made by the 
Adams process, as compared with the Swedish bar. Another difficulty with 
the imported material, which has been overcome by the new product, is the 
lack of uniformity. Swedish bar varies very considerably in carbon, while 
with the Adams process it is claimed that there will be absolute uniformity. 


The same paper further says that the new plant will have an 
annual capacity of nearly 20,000 tons, and that two or three other 
large companies have adopted the process. 





THE PIG IRON SURPLUS. 

The stocks of pig iron on hand and unsold, December 31, 1890, 
were the largest known in the history of the American iron trade. 
According to the official figures of the American Iron and Steel 
Association, the unsold stocks on hand at the date mentioned were 
681,992 tons, as compared with 389,244 tons June 30, 1890, and 277,401 
tons December 31, 1889. The detailed figures are given below: 


Tons of 2,000 tons. 

















Dec. 31, June30, Dec. 31, 
States. 1889. 1890. 1890. 
ae IE can. s tas andasuuaseseconenbaaeinenonn’ 19,897 15,344 11,572 
NE I aon ican ass ccksasanthteagiacsagamnteesmumneiins 42,607 38,323 64,381 
New Jersey...... iam 5,800 500 25,0°8 
Pennsylvania 67,005 135.303 204,535 
WERE SEBOG osies cnn cascccenesceeseres: onencsee 1,372 I, 1,637 
Virginia, N. Carolina, Georgia an 8,130 19,149 28,707 
M1ADAMBA......- -cccccccccrcecceecccceecveess ove 39,916 58,717 69,957 
NOG cisaccho ssi sspccnausncésevesbuceegebecececee —_ipuapaanes 1,080 11,414 
Kentucky 5,382 8,176 3 
Tennessee 7,982 11.089 142 
UREN sul uaibahhcndsbekiosssess nkpohabeeshbeassaceuchibabebesnases 27,579 46,192 116,608 
Michigan and Indian.....ceceecceeeeseeeenes 25,102 18 339 56,452 
ORE icabuesasheunsanmesin: .”. dulbimaan Satna 7 
Nba S ook osc cncksk ccnndinadsanadesasoactoass 9,428 14,424 9504 
MISSOUT ONE COlOTARO...00cccccesccccccceesesessceee: 8,881 13,424 29,4: 
NS I go ch aac ceacontncsenniccnicks cosaninsacaed 8,220 © 7,304 5,1 
MT MUIN 5 sathadiencsicdcess tnanbndcanenssaniaabiaaianmesunee 277,401 389,244 681,992 


It appears that at the end of last year there were 311 furnaces in 
blast and 251 out, while at the same time in 1889, 344 were in blast 
and 226 out. 


THE UNITED STATES LEADS THE WORLD IN IRON. 
Official figures of the pig iron production of the United States 
during 1890, now for the first time published by the American Iron 
and Steel Association, show that thetotal of production was 10,307,028 
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net tons, or 9,202,703 gross tons, a gain of 21 per cent. on the produc- 
tion of 1889, which was in turn 17 per cent. greater than in 1888, the 
product of that year and 1887 being less than seven-tenths of the 
total of 1890. ‘This total is 1,200,000 gross tons above the product of 
England for the same period year; but as compared with England’s 
greatest year of iron production, in 1882, it is only 600,000 tons in 
excess. Thus it will be seen that last year the United States ex- 
ceeded England’s iron production for the same period, and in addi- 
tion placed their high water mark of iron product 600,000 tons in ex- 
cess of England’s greatest product in any single year. This high- 
water mark, we apprehend, will remain zz statu quo for a year or two 
at least, and then ? 








WILD STATEMENTS CONCERNING PITTSBUGH'’S IRON INDUSTRIES. 





TO THE EDITOR OF THE IRON TRADE REVIEW: 

In a circular bearing date of January 8, 1891, issued by a prominent iron 
agent and commission broker of Pittsburgh, I read as follows : 

“ December closed a month of stagnation. How soon the iron business 
has changed from prosperity and paying prices to a condition that makes this 
‘a Winter of discontent’ to all of us: The outlook for 1891 would seem to 
be problematical. The country at large is prosperous, but the iron trade can- 
not stand existing prices. There must be a lessened production before prices 
can improve; and those furnacemen who are preparing to shut down fora 
time are acting wisely. If all furnacemen would do likewise for ninety days, 
it would pay. This is done in the anthracite coal trade, why not in the pig 
iron? The Scotch furnacemen systematically reduce production when prices 
weaken.” 

In the face of this statement, one Nick Dale, of Pittisburgh, prepares a 
statement which is found on page four in Zhe /ron Trade Review, under date 
of January 15, 1891, who fortifies himself with the astounding declaration that 
his premises and conclusions are correct, and will not be denied. That there 
are “ millions in the Pittsburgh iron and steel mills,” and gives the figures as 
to the output of each firm, and the profits realized by each company, out of the 
business done in 1890, which showing is, I confess, remarkable, and somewhat 
questionable to an experienced iron man. For example, I refer to the Soho 
mills, of Moorhead, McClean & Co., who on 15,000 tons of muck bars and 30,- 
ooo ton finished iron and steel product, realized a net profit of $450,000; 
equaling $15.00 per ton, net margin, supposing, of course, that they absorbed 
their 15,000 tons of muck bars in the 30,000 tons finished product. 

I next cite the statement covering the operations of Shoenberg & Co. 
whose margin on 13,500 tons of muck bars, and 35,000 tons of iron and steel 
was $750,000, or about $21.43 per ton, net margin. 

Again, I refer to A. M. Byers & Co., whose margin on 25,000 tons of pipes 
of various sizes is given at the enormous figures of $990,000, or $36.00 per ton. 
And so on with the mills who make largely their own muck bars. I base my 
figures on the tonnage of finished product, for the reason that the production 
of muck bars is only the first step in converting pig iron into finished product, 
and goes into the general product of finished iron. 

And now comes the remarkable statement of two pipe mills, for which Mr. 
Dale says every ton of pipe iron has to be bought on the market. That is, the 
iron to make the pipe is made by other mills. First, the Pittsburgh Tube 
Works turned out 15,000 tons on which their profit was $450,000, or $30 per 
ton. Second, the Pennsylvania Tube Works made 70,000 tons, on which its 
profit was near $2,000,0c0, or $2850 perton. These figures, which Mr. Dale 
assures the public are unquestionably correct, are the more remarkable, by 
reason of the fact that in a number of instances, the actual earnings for the 
year 1890 exceeds the entire possible cost of the construction of the plants and 
capital employed, I may safely say. The general tone of all the iron journals 
east and west in the States including Dun’s Weekly Review, has, during the 
year 1899, indicated a depressed and unsatisfactory condition of the iron and 
steel industries, which view and experience is certainly justified by the gen- 
eral stoppage of furnaces, and the large steel works, after annual inventories, 
resisting demanded advances in wages, and asking reduction in railroad freight 
on ores, and existing price on coke. 

If Mr. Dale’s published declarations in emblazoned head lines, that there 
are “millions in the Pittsburgh steel and iron mills,” be true, and that his 
statements have been warranted by the various mills indicated in his boom- 
erang, it is not surprising that labor in the mills, furnaces and coal mines and 
cokeries are demanding an advance in wages, or that railroad companies de- 
cline to give reduced freight rates on ores, etc. Neither is it at all surprising 
that the Free Trade sentiment of the country is demanding tariff reform in 
the interest of the many as against the protection of the few. Mr. Dale’s pic- 
ture drawn in the interest of Pittsburgh manufacturers, if warranted, in fact, 
will create a political boomerang that will more greatly astonish the people of 
the United States in 1892 than did the cyclone in the off year of 1890. 

The writer has been engaged as an iron manufacturer 40 years, save four 
years in the volunteer service of the United States in 1861-5, and has ever cast 
his vote in favor of Protection to American industries and American labor; 
but is honestly compelled to seriously question the wisdom of a policy of 
national legislation, that must, if Mr. Dale is correct, produce a national 
revolution in the tariff policy of the United States in the near future. 

AD INQUIRENDUM., 

(If Mr. Dale’s figures are even approximately correct, our correspondent’s 
conclusions might be tenable; but we have noidea that the Pittsburgh writer’s 
assertions can stand for a single moment in the light of actual fact. They 
appear to consist of one-tenth fact and nine-tenths sensationalism. In our 
issue of January 22, we disavowed any confidence in them.—EpiTor IRON 
TRADE REVIEW.] 





















































THE STATISTICS OF THE SCOTCH PIG IRON TRADE. 





In another portion of our issue [see below] will be found the usual annual 
statement showing the production, consumption, and stock cf pig iron in 
Scotland during the year 1890. In former years it was the practice of the 
Scottish ironmasters to publish these returns on the eve of the Christmas holi- 
days. The custom served no useful purpose, and it has been wisely aban- 
doned. In future these important statistics are to be published in the first 
week of the New Year, and this arrangement will doubtless be approved both 
by the trade and the public. On the present occasion the returns will be read 
with more than ordinary attention, for the circumstances surrounding the 
Scotch iron trade are unusual, if not unprecedented. For three months all 
but half-a-dozen furnaces in Scotland have been out of blast consequent on a 
strike by the blast furnacemen for increased pay for Sunday work, and the 
situation is rendered all the more serious by the fact that no one can tell how 
long this extraordinary state of things is destined to continue. Meanwhile 
the returns thus published by Messrs. M’Grigor, Donald & Co., on behalf of 
the Scotch ironmasters, are worthy of close scrutiny, for they constitute to a 
large extent the dominant factor which has to be reckoned with in forming 
an estimate of the future of the iron trade. Taking production alone, we find 
that it amounts to 798,333 tons as compared with 998,828 tons in 1889, or a de- 
cline of 200,595 tons. This is the smallest production since the year 1854, 
when the total reached 754,000 tons, but the Scotch blast furnace owners are 
entirely responsible for this un ‘ortunate result, which they might easily have 
obviated by conceding the very reasonable aud just demands put forward by 
their workmen. The Scotch ironmasters, we fear, will yet find that, like the 
dog in the fable, they have lost the substance while grasping at the suadow. 
Out of these 798,333 tons the local malleable iron and steel works and foun- 
dries have consumed no less than 766 395 tons, as against 762,285 tons in the 
preceding year. The local consumption, in fact, is growing rapidly, owing to 
the increased requirements of founders, and this fact will be at once appareut 
if we look at the figures for 1888, when they were 588,000 tons. The ship- 
ments, however, are not quite so satisfactory, for though there has been a fair 
advance as regards consignments coastwise, yet those to foreign parts have 
suffered a decline during the past three years, the total for 1890 (2 37,607 tons) 
being the lowest since 1878. This may to some extent, perhaps, be accounted 
for by the stoppage of production, and the difficulty of procuring certain 
brands that are no longer held in stock; but against this view must be taken 
the fact that these special grades, which at one time went in considerable 
quantities to the United States, are no longer in request in that market, their 
place having been permanently taken by native irons possessing similar qual- 
ities for foundry purposes. But the most important feature of the returns 
undoubtediy is that relating to stocks in makers’ hands and in Messrs. Cou- 
nal’s warrant store. The former declined from 92,000 tons at the end of De- 
cember, 1889, to 25 890 tons at the close of 1899. The great clearance that has 
taken place in recent times in the stocks in makers’ hands will, however, be 
much better understood if we go back to 1888, when they amounted to 213,200 
tons, the decline since then having amounted to nearly 188,000 tons. Thus 
makers may now be said to have only a little more iron in their possession 
than would be necessary for one week’s consumption in ordinary times. But, 
of course, the blast furnacemen’s strike makes all the difference. Cleveland 
and other centers of the iron trade are now being largely drawa upon for their 
requirements by Scotch consumers, and wiil continue to be so drawn upon 
until the strike has terminated. In Messrs. Connal’s stocks the decline on 
the year is 356,123 tons—namely, from 943,775 tons at the end of the year 1889 
to 587,652 tons on December 31st, 1892—or a total decline of 422,395 tons, if we 
include the reduction in makers’ iron. This is the cardinal feature of the 
whole return, and its importance cannot be over-estimated. Messrs. Connal’s 
Glasgow stock has always been the weakness—perhaps we may say scourge— 
of the iron trade, and any large reduction made in it cannot but have a favor- 
able influence on the trade generally. It is worthy of remark that Messrs. Con- 
nal’s stock reached its maximum in February, 1889, when it stood at 1,034,427 
tons, so that the decline during the interval amounts to no less than 446 775 
tons. This fact alone would lend exceptional iuterest to the present returns. 
Bat in other respects also the figures are reassuring, and the outlook would 
be regarded with much greater confidence if one could see some reasonable 
prospect of a remedy being found for the strikes that are now becomirg 
almost epidemical on the other side of the border.—{Iron and Coal Trades 


Review. 
- ee 
1890. 1889 1888, 
IE, TORO iacicisiisissscxiteeoucteniainwes 793,333 993 928 1,027,774 
Furnaces in b'ast (average)..................5 66.215 84.196 84 
Furnaces in blast (31st December)......... 6 88 77 


CONSUMPTION, 























Bote 1 0 ncce-cnccasnsvnecenesescocssecsncsasansbooscees 346,782 185,896 137,805 
Malleable and steel worksS...........0.0...005 419,613 576,389 450,844 

Total.......ccrcccvccssessecccccsersssescercsscoceccoooes 766,395 762,285 588,649 
FPOrei G21. ......000000 -e0ceee 246,193 240,273 
Coast wise... rece 185 423 173,200 
Rail to England 13,620 9,259 

ART... sccicanca han enbiumaancidiehdaunetin aaneeeneal 454,333 445,236 422,732 

STOCKS, 

Tap MM OTe’ MANAG ccocccevccesessescscvoeesosseseveee 25,793 92,065 213,2'3 
Inn CONDAL'S. ..ccccseersecsecressseeeerseeeesovereeeeeeses 577,052 943,775 1,031,220 





PRIN cn cccnnacnctnsdecsapesuen cummbesteneabanenasesen 613,445 1,035,840 1,244,433 





Eacu number of Scribner's Magazine scores some new and pleasing 
achievement in magazine enterprise. We have hardly begun to adequately 
admire Sir Edwin Arnold’s ‘‘ Japonica,” before we are called to express fresh 
admiration of Edward LL. Wilson’s “ Mount Washington in Winter,” in the 
February issue. Other interesting articles are “About Africa,” by J. Scott 
Keltie, and“ A Box of Autographs,” by Richard Henry Stoddard, 
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Mr. William F. Durfee, well known to American metallurgists as the first 
man who made Bessemer steel in America, at the experimental works, at Wyan- 
dotte, Mich., in 1864, is contributing to the Popular Science Monthly a series 
of articles on “The Development of American Industries since Columbus.” 
Three of these articles, “ Early Steps in Iron Making,” “Iron Mills and Pud- 
dling Furnaces,” and ‘Iron Smelting by Modern Methods,” have appeared 
respectively in the December, January and February numbers of the Monthly. 
They give a very interesting description of the beginnings of the iron industry 
in the United States, and we take from them the following historical items: 

The first mention of iron ore on this continent was by Thomas Harriot, the 
geographer of the second expedition to Virginia. This expedition founded a 
colony on Roanoke Island, but being menaced by Indians the colonists became 
* discouraged, and returned to England in 1586. 

On April roth, 1608, the colony at Jamestown, Va., made a shipment of 
iron ore to England, and 17 tons of iron made in England from this ore were 
sold to the East India Co. at 44 perton. An attempt was made in the years 
1620 to 1622 to erect iron works at Falling Creek, about 66 miles above James- 
town, but on the roth of March, 1622, the buildings were burned by the Indians, 
and 347 persons were killed. : 

The first iron works built in this country that can be called successful 
were those erected in the Province of Massachusetts Bay, in what is now the 
town of Saugus, asuburb of the city of Lynn, about ten miles northeast of 
Boston. These works were commenced late in the year 1643 or early in 1644. 
The first piece of hollow ware made in America was cast at Lynn, in 1645, 
probably direct from the blast furnace, or, possibly, from a reverberatory fur- 
nace, as the cupola, for smelting iron, was not invented until 1790. 

After the establishment of the furnace and foundry at Lynn, iron works 
were erected in other parts of New England, and thence the business spread 
into New York, New Jersey, Pennsylvania and Maryland. During the French 
war (1755) there were a number of furnaces in operation, and cannon balls 
and bombs were cast in great quantity. Many of those works afterward fur- 
nished similar supplies to the Continental army during the Revolution. 

No drawings of the early iron works erected in this country have been 
preserved. Mr. Durfee therefore describes the work in existence in Europe at 
that time, copying quaint illustrations of them from books published in 
France in the eighteenth century. 

In 1731 there were in New England six furnaces for hollow ware, and 19 
forges or bloomaries for bar iron. There were then no furnaces for pig iron 
exclusively, nor any refineries for pig metal; there was one slitting mill anda 
and a “ manufacture of nails.” In that year there were no iron works in New 
York, but in New Jersey there were one furnace and “several forges.” Fifteen 
furnaces and 30 bloomaries represented the growth of the iron industry dur- 
ing the 86 years following its birth at Lynn. 

In 1750 there were four rolling mills or slitting mills in the colonies. In 
that year an act was passed in England prohibiting their further erection, and 
this act was zealously enforced. An instance is given, however, of a slitting 
mill being erected in defiance of the law at Boonton, N. J., the mill being hid- 
den below a mill for grinding grain. From 1750 to the Revolution the iron 
industry was chiefly confined to the manufacture of pig and bar iron in the 
furnaces, forges and mills already erected and of castings from the blast fur- 
naces. 

During the Revolution one of the most notable events connected with the 
manufacture of iron was the making of the great iron chain which in 1778 was 
stretched across the Hudson River, at West Point, to prevent the passage of 
the British vessels. It was made at the Sterling Iron Works, about 25 miles 
back of West Point. The total weight of the chain was 180 tons. 

The first rolling mill erected in the United States to “puddle” iron and 
roll it into bars was built at Plumsock, Fayette County, Pennsylvania, in 1816 

nd 1817, the puddling process having been invented by Henry Coe, in Eng- 
land, in 1784. In the early practice in this country thefoperation of puddling 
was preceded by the operation of refining, carried on in an apparatus known 
asarefinery. The puddling of the refined iron was done on a“ sand bottom,” 
the decarbonizing being performed by the heated air passing over the metal. 
Later, the “iron bottom” introduced by Samuel Baldwyn Rogers was used, 
and the preliminary process of refining was dispensed with. 

The next improvement in puddling-furnace practice was the invention of 
the rotary squeezer by Henry Burden, of Troy, in 1840, The manufacture of 
Nasmyth’s direct-acting steam hammer was begun in Philadelphia in 1843. 

The first successful use of anthracite for smelting iron in blast fur- 
nace was made in 1830, at the Pioneer Furnace, in Pottstown, Pa. The fur- 
mace in that year made a continuous blast for 90 days, and secured for its 
proprietor a premium of $5,000, which had been subscribed by citizens of the 
State. On July 4, 1840, the first cast was made at the furnace of the Lehigh 
Crane Iron Co., at Catasauqua, Pa., erected by Mr. David Thomas. This fur- 
nace continued to be successfully operated with anthracite until 1879, when it 
was torn down. 

Mr. Durfee’s articles are handsomely illustrated, and written in an inter- 
esting and popular style. They will be continued in the March number of the 
Popular Science Monthly.—{Engineering and Mining Journal. 





Glass Works Connected with Blast Furnaces. 

In connection with blast furnaces it would be an easy matter to erect glass 
works, and by proper arrangements, to transfer the hot slag into glass fur- 
naces, and thereby retain a large part of the heat already developed. Should 
the slag not contain a sufficient quantity of silica, an additional amount of 
sand might be added. Should it be too silicious, and thereby produce a too 
hard and brittle glass, the required quantity of sulphate of soda might be 
added to produce a glass of the ordinary conditions. The installation of the 





furnace might be so arranged as to utilize some of the waste gases of the blast 
furnaces. The furnaces could be built without pots, and tank furnaces— 
similar to those used in the iron manufacture—might be used with slight 
modifications, furnaces in the style of Siemens’ continuous melting p'an’ 
With the exception of color, this glass could be produced in all degrees cf 
hardness and softness suitable for different purposes.—[Charles Colne. 





Eastern Pig-lron Men in Despair. 

The iron manufacturers of Eastern Peunsylvania have been considering 
the advisability of holding a meeting to pass a resolution to close all the biast 
furnaces in this part of the State. This meeting is likely to be held at any 
time in the near future. The manufacturers of Western Pennsylvania have 
sent word to the Eastern men asking their co-operation in the move to draw 
the fires from every furnace in the State. A number of the influential manu- 
facturers whose offices are in this city have sent word back to Pittsburgh that 
they are heartily in favor of closing the works for a time. 

“ We will agree to bank our furnaces to-morrow,” said a leading pig iron 
man, of this city, yesterday, “if the others will do the same thing. I have 
written to the headquarters of the iron trade in Pittsburgh, stating that we are 
ready to stop at any minute, provided all the manufacturers are put under 
heavy bond not to start again until it is mutually agreed by all todoso. It 
is clear to me that there is only one way to save ourselves, and that is by show- 
ing the coke men and the railroad companies that charge too high freight 
rates in some instances, that we can get along without them for awhile.” 

While bar iron is selling for an unsually low figure, the prices of ore, coke 
and freightage are exceptionally high Connellsville coke was reduced from 
$2.15 to $1.90 per ton on January 1, but the latter figure is a ruinous one to the 
furnacemen. Eighteen months ago Connellsville coke sold for $1, and even 
less than that, per ton. At present $1.90 is charged fora netton. The Penn- 
sylvania Railroad charges $2.40 per net ton or $2.70 per gross ton freight on 
the coke from the ovens to Eastern furnaces. This is about one cent. a ton 
per mile, which is an enormous rate for such along haul. There is always a 
loss of at least 10 per cent. in hauling the coke to the furnaces, so that the 
manufacturers pay to-day fully $5 per ton for all the coke that is used in their 
furnaces. Ordinarily the Eastern furnaces use two-thirds anthracite coal and 
one-third coke for their fuel.—[ Philadelphia Record. 





Nickel Steel. 

An interesting question has been raised in regard to the priority of inven- 
tion of nickel steel. In a letter to L’Ancre, of Saint-Dizier, Mons. Charles 
Walrand, a well-known French metallurgist, refers to experiments carried on 
at the Forges de Montataire, in rolling ferro-nickel with varying proportions 
of the latter metal. The idea of those who undertook these experiments was 
to ascertain whether ferro-nickel could not be made to replace copper and 
white alloys in their application because of the property of ferro-nickel of not 
being subject to oxidizing influences. At Walrand’s instigation a certain 
number of physical and chemical tests were made of the specimens rolled, 
among them some possessing extraordinary qualities. The alloy used asa 
base varied in composition as follows : 






Per cent. 
Rete ccc chinsenseemananeveeseusbnsednbeiadeiah + <istcpemmittendsdaewhese weenie ae ee GOs 
BRS TAD os cv cacscnsnntecnntesns sesenntiesecsss syvenpiseanonesnscntoesecescaccesengncenin GOR BD iOS 
PIII cc vncosss cudahendnesscnssnssconnciesabcnsnsdréiacasshevcsnsscitdeahoteveenaamntgnecessn! | TUES 
Manganese....... eons sess 0.50 tO 0.04 
PI AGTEEE ccc nncceseeas peeseesenconcen cnncneseccnecsecesecccsngue boesoenenssenstreesacens 25 
BE OD cence nce vcannceutaspconescqsevesssesavccosscosossconcen Sececesescocooecnse cesses 74 





Mechanical tests gave the following results : 

1. On 15 mm. rounds, turned to 12 mm. diameter, a 200 mm. specimen, 
before annealing, tensile strength, 89 kg.; elongation, 19 per cent.; after 
annealing, tensile strength, 81 kg., and elongation, 295 per cent. Flats, 56 by 
6mm., tooled to 17 by 6, before annealing, tensile strength, 805 kg. , elorga- 
tion, 40 per cent.; after annealing, tensile strength, 73 6 kg.; elongation, 33 per 
cent. 

3. 26mm rounds, turned to 12 mm. diameter, without annealing, tensile 
strength, 87.9 kg.; elongation, 43.5 percent. Rounds, 12 mm. of the diameter 
tested without tooling, without annealing, tensile strength, 69 2 and 72 kg., 
and elongation, 37 and 40 per cent., respectively. 

The results of these tests led to negotiations with the Societe Ferro- 
Nickel, who are owners of the patents and the Creusot, with the idea of apply- 
ing the ferro-nickel to special work. 





They Expect to See American Tinplate. 

The London /ronmonger of December 27, said: ‘The American manu- 
facturers will have many difficulties to contend with, no doubt, butthe tariff 
will make the home market well worthy of being strenuously fought for, and 
they have accomplished too much already in metallurgy to be daunted bya 
process such as tinplate making. Wedo not indulge in prophecy, but if we 
did we should be inclined to forecast that within three years from now a great 
many tinplates will be made in the United States. As a natural sequence of 
that impression, we would advise the Welsh manufacturers to lose no time in 
endeavoring to open up new markets.” 





Earnings ot Railways tor i890. 

Bradstreet’s gives the gross earnings of 129 railways for the year 1890 
The amount realized on a total mileage of 85,678 was $484,239,134. Thisisa 
gain of 8.6 per cent. in earnings and 27 per cent. in mileage. The gain on 130 
roads in 1889 over 1888 was 8.5 percent. Every group of roads shows an in- 
crease for the year, the smallest gain being that of the Mexican roads, seven- 
tenths of 1 per cent., andthe largest that of the Southwestern roads, 12 7 per 
cent. Ia addition to the latter, three others show gains in excess of 10 per 
cent., viz: the Eastern roads 10.3 per cent., the Southern roads 12 per cent. 
and the Pacific roads 10.9 per cent. The central Western roads gain 9.5 per 
cent. and the grangers 8.7 per cent., while the trunk lines show the compara- 
tively modest gain of 2.4 per cent. 
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AMONG THE IRON MINES. 


Lake Superior Mining Notes :-— 
MENOMINEE RANGE. 


We note, with pleasure, that the outlook at the Sheridan mine, Iron River, 
is very flattering. The bottom of the second level will soon be reached, and 
when it is, the mine will resume hoisting. At the present time it is in as good 
shape as auy property on the Menominee range, and it will not take a very 
large crew of miners to raise several thousand tons of ore, which is now in 
sight.—[Escanaba Mirror. 

At the Pewabic, the drift in the bottom (500-foot level) has been driven 
about 225 feet to the east, and will probably go a couple of hundred feet 
further. Work at the second level is being pushed, but the ore is nearly all 
out at the first level. Manager Hulst says the new shaft will be sunk as soon 
as its location can be satisfactorily determined.—[Florence Mining News. 

At the Aragon, No. 2 shaft is down to the third level, and a part of the 
station cut out. The drift from No.1 to this level will probably be finished 
this month, as less than 50 feet remains to be driven. The cages will also be 
put into No. 2 shaft about that time. The new boilers have been bricked in, 
and a fire was started under them early in the week to warm things up a little. 
Work in other parts of the mine seems to be going on satisfactorily.—{Flor- 
ence Mining News. 

MARQUETTE RANGE. 


The Bessie Mining Co., at Humboldt, is making daily shipments of ore to 
the Wisconsin Farnace Co., at Fon du Lac, the encouraging feature of the 
contract being that it is based upon results obtained from a sample lot of sev- 
eral hundred tons smelted during the month of Dacember. The Bessie is 
among the new mines of the county, hasa large showing of ore which can be 
m'ned cheaply. The fact of this cash sale, at a remunerative figure, in a time 
of the greatest depression in the ore market, is the best possible evidence 
regarding the value of the property, and the stockholders are accordingly to 
be congratulated.—[Negaunee Iron Herald. 

The Pittsburgh & Lake Superior Iron Co. have doubtless made the dis- 
covery of a valuable deposit of ore, from present indications the most valuable 
of anything yet discovered upon the so-called Cascade range. About one-half 
mile west of the store directly in line with the Volunteer and Wheat mines, a 
deposit of pure, hard ore has been struck with a diamond drill at 776 feet from 
the surface, the hole being’on an angle of 77 degrees. At last report the dé- 
posit had been penetrated some 30 feet, every inch of the core being perfectly 
clean ore. Since the sale of the Volunteer the company has expended a con- 
siderable amount in exploration, which seems to have been fully justified by 
the result promised. The ore resembles the best quality of red specular in 
texture more nearly than any other, though in some respects it is somewhat 
similar to the finer grades of slate ore. As the drill is set across the forma- 
tion it is certain a vein of considerable width exists, and drilling will be con- 
tinued until this width is decided upon.—{Negaunee Iron Herald. 

Messrs. William and John Carmichael, of this city, are exploring a tract of 
land in Republic township, some 15 miles southwest of the Republic mine. 
The range is distinct from any of the developed ranges of the county, and if 
their work is attended with success, as present indications seem to promise, a 
new mining field will be opened. Surface indications and the formation so 
far as can be judged by series of test pits already sunk, are favorable. An analy- 
sis of selected pieces of ore taken from one of the pits gave 62 per cent. of 
iron. The Carmichaels are expert miners, and will give the section an intelli- 
gent examination.—[Negauneejlron Herald. 

The Dexter property, near Clarksburgh, is quite encouraging at present. 
The management has mined during the past season about 12,000 tons of ore 
and has already shipped about 10,000 tons. We anticipate that next season’s 
output will be much in excess of the year just past.—[Peninsular Record. 

Of the prospects of the non-Bessemer mines of the county for active work 
in the future, those of the Imperial at Michigamme seem to be the best. The 
mine is being wrought by the Michigan Land & Iron Co., owners of the fee ; 
is looking exceedingly well, and will be worked to its full capacity so long as 
there is a margin sufficient to admit the realization of alow royalty. At pres- 
ent a force of about 100 men is employed, which is to be increased somewhat 
in the near future.—[Negaunee Herald. 

At the annual meeting of the stockholders of the Norman Mining Co., it 
was decided to grant a renewal of the Monongahela Mining Co.’s option, which 
was granted that company last Spring, or to explore the property with a 
diamond drill early in the Spring if the Monongahela company does not 
desire to hold it. The property lies about nine miles northeast of Republic 
and embraces half a section of land. It has been at various times examined 
by experts, who have reported the indications of the existence of ore there, 
similar to that of the Republic mine, to be of the most encouraging character. 
A range of low hills runs diagonally through the property, near the northeast 
slope of which numerous test pits and a shaft 30 feet deep have been sunk. 
These old explorations were abandoned when the present owners purchased 
the land, two years ago. They propose having the extreme southern part, 
that covered by the option mentioned, thoroughly explored. The members 
of the Norman Iron Co., who are all experienced mining men, are confident 
that ore in workable deposits exists there, and certainly have abundant war- 
rant for their faith in its value. They would have explored the property 
themselves last Spring, but they had given an option on it to the Monongahela 
company, and if the latter company does not prosecute the work of testing it, 
the Norman people are prepared to do it themselves.—[Mining Journal. 

The parties interested in the Elba mine, whose faith in that property did 
not waver when its prospects seemed anything but bright, have cause to 
felicitate themselves on their pluck and judgment. A deposit of ore of very 
fine quality has been struck. Work has been in progress on the property for 
over ayear. A shaft 110 feet deep was first sunk, and the one drift was driven 








in a northeasterly direction, which is now in 150 feet from the main shaft, 
another, south from the shaft, being started shortly after, the latter being now 
in 110 feet. No ore in paying quantity was found. About two weeks ago work 
in the drift to the south was stopped, and a drill was employed to feel for the 
ore body. The drill cut 50 feet through a slaty formation, after which a body 
of ore 23 feet in thickness was pierced. Drifting in an oblique direction will 
soon be started here, in hopes of striking the deposit about the center. On 
the first of January, twelve men were set at work to start a new drift, ina 
westerly direction from the old north drift, at a distance of 75 feet from the 
main shaft. The drill was in about 25 feet when the miners suddenly came 
upon a fine vein of hard Bessemer ore. The specimens exhibited in town 
were very fine, but no assay of the ore has yet been made. Now that the true 
vein has been struck, a much larger force of men will be put at work to 
develop the mine and get it in readiness to begin shipping in the Spring.— 
[Mining Journal. 





MACHINE MOLDING. 





The necessity for some more expeditious mode of molding than by hand 
has long been felt in founiries, and many more or less successful contrivances 
have been tried. The molding machines hitherto used have made only one- 
half of a mold at a time, and many ingenious devices have been adopted to 
enable one machine to turn out both halves of a mold one after the other‘ 
but it has been found that this so generally increases the number of working 
parts that it complicates the machine to such anextent that in practice two 
machines are used, one for each halfof the mo'd. This, of course, adds greatly 
to the cost of machine molding, besides taking up valuable space on the 
foundry floor. This was felt to be sucha drawback that Mr. F.G Leeder, 
foundry manager of the Singer Manufacturing Co., was induced to try experi- 
ments to see if it was not possible to design a machine which should turn out 
a complete mold at one operation. The result of his experimenting was his 
patent molding machine, which proved such a success that 41 of these ma- 
chines are at present at work in their foundry, at Kilbowie. It is said to be 
the most complete molding machine hitherto made, and one of the simplest. 
It consists of a couple of hydraulic rams, one within the other. A pattern plate, 
which is swung on one of the guide columns, and is also free to be raised or 
lowered on it; this plate, which also serves as a parting plate, has half the 
pattern projecting from it on either side. Both above and below it are the 
molding boxes; the lower one is filled with sind, and the pattern plate is then 
swung into its position for molding, when the upper box, which is balanced 
by counter weights, is lowered upon it, and then also filed with sand. The 
outer valve is opened, and the ram raises the lower box up against the pattern 
plate, and continues te rise until the sand in the upper box comes in contact 
with andis compressed by the fixed plate at the top of the machine, when the 
upper half of the mold is made. The inner valve is now opened, and the inner 
ram presses the sand in the lower box against the under part ofthe pattern 
plate, and the lower half of the mold is made. The valves are now closed, and 
the whole of the moving parts descend, the upper box being first retained by 
a pawl on the pulley of the counter weight, the pattern plate next, by snugs on 
the guide columns, while the lower box descends to the full extent of the ram, 
The pattern plate being now free from both the molds are swung clear, and 
the upper box lowered on the under one; the molds are thus closed. By rais- 
ing the inner ram the mold is raised out of the two boxes, and is ready for 
casting. When running in the metal a loose weight is pliced on each mold. 
This weight can be taken off by the time the second or third mold from it is 
cast ; thus, only three or four weights are required, no matter how many molds 
there may be.—{Iron and Steel Trades Journal, London. 





A Permanent Census Office 
At the recent annual meeting of the National Board of Trade the follow- 
ing proposition, offered by J. A. Price, of Scranton, was unanimously adopted : 


Resolved, That the National Board of Trade recommend to Congress the revision of the 
present census and statistical legislation, and the immediate provision for future enumera- 
tions, with a view to better service and greater efficiency. 

Resolved, That a committe be appoiated to draft a bill and present the same to Congress, 


contemplating permanence of statistical and enumerating officials, anda proper separation 
of the times in which enumerations of population required by the constitution and the collec- 
tion of general statistical information is made, 


Mr. Price, as chairman of the committee to which this matter was referred, 
has prepared a form of memorial, for the use of commercial organizations and 
others, in petitioning Congress to direct the Secretary of the Interior to 
examine the proposition to establish a permanent census office, as contem- 
plated in the above resolutions, and to report to Congress a plan therefor. It 
is to be hoped that this will be favorably acted upon by the various bodies 
representing the business interests of the country, and that the end in view 
will be reached, Mr. Price writes: ‘We shall gain the issue beyond a doubt, 
and the result can be but a lasting good to the country. We shall be ready 
with a proper Bill for the next Congress.” 


The Elba lron Mines 

The island of Elba, famous in modern times chiefly because it was the 
place of Napoleon’s exile, was so in ancient days because of its mineral riches. 
The name of the capital of the island, Ferrajo (iron), and of the channel 
between it and the coast of Tuscany, Piombino (lead), are witnesses to this. 
Its earlier distinction it is about to regain, for an English company has been 
formed with a capital of nearly one million pounds sterling, to work the iron. 
Before beginning operations the consent of the Italian Government has to be 
obtained. This has been asked for, and the company expect to receive it with- 
out delay, the more especially as it undertakes to supply with ore, before dis- 
posing of it otherwise, the Government’s great weapon and armament works, 
at Terni. As is well known, there is a hill in Elba on the east coast which is 
one mass ofiron ore. This hill is nearly three-fourths of a mile in diameter 
and from 400 to 500 feet in height. : 
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THE COLLES HEATER (HORIZONTAL STYLE). 





In our issue of August 7, 1890, we illustrated the Colles improved steam- 
jacketed feed-water heater, manufactured E. G. T. Colles & Co., 19 South 
Canal street, Chicago. In this number we illustrate a sectional and exterior 
view of a horizontal heater made by the same firm, and known as their “ style 
6 heater.” It is especially adapted to basements, dredges, etc., where there is 
not sufficient height to put in an upright heater of the desired capacity. 
Indeed, meny prefer this form, owing to its heads being within easy reach for 
removal, and the ease with which the water chambers are washed out, by sim- 
ply removing the hand plate in each head forthat purpose. By referring to 
to the letters on the accompanyingengravings, the reader will see that the 
water enters the pipe A, passes slowly backward through the large water 
chamber BB, so that it remains in contact with the surrounding heating 
cylinder a long time, and turaing around in the form of a thin sheet passes 
through the annular water chamberC C. This thin sheet of water, already 
very hot when it enters, quickly absorbs the heat of the steam at each side of 
it, and passes out to the boilers through the pipe D, heated to within two 
degrees of the temperature of the surrounding exhaust. The exhaust enters 
at E, one-half of it passing around between the two outer cylinders, making a 
steam jacket outside the water; the other half, at the same time, passing into 
the central steam chamber F F, surrounding the central water chamber, and 
both pass out at G. It will readily be seen that, asthe steam passes over all 
the heating surfaces at the same time, there is equality of contraction and 
expansion throughout. H is the scum blow-off, I mud blow-off, J J hand plates 
at each end, K K drip pipes for condensation from both steam chambers, L, 





In melting ordinary mixtures of iron, such as that used for common castings, 
there is seldom trouble caused from the different kinds of scrap or pig not 
giving the quality wanted, when shot or burnt iron is left out, and the melter 
charges the iron and fuel as it should be done —[Glasgow Engineer. 





IMPORTANT NEW STEEL ENTERPRISE. 





Important new steel developments are about to be carried out at the Earl 
of Dudley’s Round Oak Iron & Steel Works, Staffordshire. At present the 
manufacture of steel is carried on by a Siemens-Martin furnace, turning out 
3,000 tons per annum; but a large plant on the Siemens-Martin basic system 
for the reduction of common ores is about to be laid down, capable of pro- 
ducing 1,000 tons of steel per week. The product is to take the form of ingots, 
blooms, billets, iron bars, large sections, etc., and the works will be fitted with 
the most modern machinery alike in the Bessemer converting department and 
in the rolling mills. The Siemens-Martin furnace at present employed differs 
from the ordinary Siemens type, in having regenerators fixed over, instead of 
under or at the sides of the furnace. The advantages obtained from this new 
steel furnace are: freedom from the pernicious influence of water or damp, 
from the bursting and choking the “checkers,” from inconvenience in the 
blocks giving way, and from the ease with which the “checkers” can be 
watched and got at. The natural objection to this system would be that as 
gases ascend, there would be a difficulty in drawing them down into the fur- 
nace. But this is not found to be the case in practice, the explanation being 
that, as the escaping flame is so very much hotter than the incoming gas and 
air, the draught outwards quite overcomes this difficulty. By analysis, the 
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THE COLLES HEATER (HORIZONTAL STYLE). 


trengthening rings, M four bolts at each endof third cylinder, with their 
heads bearing against, but not attached to, second cylinder. The inside pipe 
connections are heavy brass. Each cylinder is made of steel. Every heater is 
tested to 200 Ibs, cold-water pressure. No expense is spared in making the 
Colles heaters first class in every respect. They have more heating surface 
than most heaters, and no cooling surface. Far further particulars address 


the manufacturers. 





Shot and Burnt Iron. 

This is a class of iron that foundrymen dislike to have anything to do 
with, on account ofits mixing in and contaminating other irons. Shot iron 
will sometimes cause hard spots in casting; it also causes them to crack, and 
very often 500 or 690 would make a 6090 heat of soft iron so hard that half of 
the castings would be condemned. Shops that can use nothing but very soft 
iron in their castings generally have trouble to get rid of shot iron; there are 
some shops that will not bother with it at all; they will pick out all the iron 
they can from the cinder, and let the rest go, and it has been a question 


whether they were not as well off as those who paid help toscreen the cinders, | 


and use the shot iron at the expense of making bad castings. Moulders have 
tried in many ways to use shot iron so as not to spoil good softiron, and about 
the best plan is to make a separate heat of it, or melt it at the last of a heat 
for coarse work, or pour it into “ pigs,” which can then be used to mix in with 
good pigs in future heats; butin any form it should be used with caution. 
Burnt iron, in some respects, is like shot iron, so far as making bad work is 
concerned. Burntiron makes more slag than any other iron and causes a 
cupola to choke quicker. There are degrees in burnt iron, some are worse to 
deal with than others, but with shot iron itis all about alike. Burnt iron 
shouid be used in small quantities only at a time, unless a lot of sash weights 
are to be made; then a heat can be made of nothing but burnt iron, and the 
cupola run until the ladles and cupola are all choked, if one desires to do so. 








new steel is shown to be identical with charcoal iron, except that it contains 
a little manganese. 

The ingots are cast in sizes suitable for rolling off direct into finished 
bars, except for speciel sizes where blooming down may be necessary. The 
system of fuel supply upon which the new Siemens-Martin basic steel works 
is to be laid out, is of the most economical description. Instead of large coal 
being bought for the furnaces, and slack for the firing boilers, slack is to be 
used, it being previously screened by two revolving screens, so arranged, by 
means of gradients, as to dispense with horse work. By means of these 
screens, which will screen 500 tons per day, the slack will be divided into the 
sizes and proportions requisite for the various purposes for which it is 
required. Large coal will be sent to the “grate” heating furnaces, screenings 
or kibbles to the puddling and gas furnaces, and the fine siftings to the boilers 
with mechanical stokers attached. Thus slack only will burnt in the works, 
i.é, the cheapest possible fuel. One essential feature in the composition of 
weldable steel is absence from sulphur. This quality the Staffordshire thick 
coal is noted for.—[Colliery Guardian, London. 





Crushed Steel for Cutting. 

Crushed steel is said to be coming into use for cutting stone. It appears 
to be made by quenching very high carbon steel incold water from an excess- 
ively high temperature, such as would overheat steel for most purposes. This 
renders it not only hard, but rather brittle, so that it is possible to pulverize 
it. Itis then crushed in a stamp mill, and sifted closely to size. 





THE Scottish Pig Iron Asscciation has resolved to restrict the numbers 
of its members, ard to admit no further applicants until vacancies occur. It 
has also been decided that in future no one shall be admitted to the pig iron 
“ring” who has not had experience of business in the iron trade. 
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GAS VERSUS STEAM. 





Great strides have been made since the time that Watt discovered the 
great latent power in steam, and the crude engines of the first half of this 
century have been replaced by automatic cut-off engines, as perfect in design 
and workmanship as it is possible to construct with the latest improved 
machinery. But still the world advances, and instead of coal being used as a 
fuel to obtain steam, devices are employed to burn either crude oil or kero- 
sene. Then automatic appliances are attached to control the fire, so that 
when the steam reaches a certain pressure, the fire is shut down and kept ata 
mean pressure, and the water supply to the boiler is also controlled by similar 
devices. Here, then, one would think that perfection had been reached in this 
line, but not so; another step has been taken, and we do away with the boiler 
altogether, and are not dependent on steam for our motive force, but use instead 
gas or vapor. Indeed, the day is not far distant when coal will only be 
used as an indirect factor in making gas for heat, light and motive power. 
That this is the case is illustrated by the large number of different gas engines 
now in use. These, while differing somewhat in their outward construction, 
are essentially the same in principle, and admit a charge of gas into the 
cylinder, which is exploded by a flame-igniting device. 

However, during the past two years an improved type of gas engine has 
been placed on the market, known as the Regan vapor engine, and used very 
extensively in California, where it was invented. This engine is now manu- 
factured by Thomas Kane & Co., Chicago, Ill. No fire is used about this 
engine, but the charge is ignited in the cylinder by a spark from an ordinary 
wet or dry battery, as described below. It is an engine that can be placed ina 
house, store or barn with perfect safety—requiring no fire, self-feeding, safe— 
capable of being started by a boy and then left to care for itself. While gas 
can be used as a fuel, the Regan engine runs as well with gasoline, the process 
of which is as follows, and illustrated in engraving of upright engine, show- 





ing carburetor and small battery complete: It is operated by meaus of vapor, 
drawn into the cylinder by the suction of the piston, and ignited by an elec- 
tric spark, as follows: The carburetor, as shown in the illustration, contains 
asmall quantity of gasoline; this carburetor is connected with the engine by 
a pipe, as shown. At each revolution of the fly-wheel, a current of cool air is 
drawn through the carburetor and into the cylinder. In passing through the 
carburetor, it vaporizes a quantity of the gasoline; this, when mixed with 
more air drawn through the pipe and air-valve, forms the charge, which, upon 
combustion, develops the power. This charge, as already stated, is drawn 
into the cylinder as the piston is drawn out by the crank and fiy-wheel; on 
the return stroke, it is compressed in the head of the cylinder, and just before 
the piston arrives at its highest point, or “ upper dead center,’ a shoulder, or 
point projecting from it (which is an electrode) comes in contact with a flex- 
ible piece (aleo an electrode), the two comprising the poles of the small 
battery, thus completing an electric circuit, which is broken just as the piston 
has passed itscenter and commences to descend. At the instant the electrode 
separates, the spark is emitted, firing the charge. Oa every other stroke of 
the piston, this is repeated automatically, save when the supply was “ cut off” 
by he governor, which not only controls the engine perfectly, but at the 
same time “cuts off” the supply of gas, so that when less power is being 
used, proportionately less gas is consumed. The Regan vapor engine is built 
both upright and horizontal, from % horse-power upwards, both for stationary 
and marine purposes. 





A Notable Instance of Power Transmission in Tunneling. 

Electricity is performing a very important part in the work of building the 
great Trans-Audine Railway, with which every newspaper and magazine reader 
must now be familiar. Oa the section of the line between Santa Rosa, Chili, 
and Mendoza, Argentine Republic, the range of the Andes is traversed by a 
series of tunnels through very hard rock. The drilling machines for opening 
the highest of these tunnels are 10,500 feet above the sea level, and cannot be 
worked by steam, owing to the enormous cost of transporting fuel. Less 
than two miles distant, however, there is a waterfall of nearly 600 feet. This 
is being used to work twelve Girard turbines, of 80 horse-power each. Each 





turbine will work a dynamo of 400 volts and 135 amperes, and the current 
thus generated will be carried by wire to the tunnel heading, and then recon- 
verted into mechanical power by ten motors, of 60 horse-power each. 





THE QUALITY OF AMERICAN FILES. 





Uasparing abuse has been heaped upon the American file by Henry Binsse, 
proprietor of the Newark (N J) Machine Tool Works, in a communication 
printed in the New York Evening Post, of December io, Mr. Binsse, though a 
builder of machinery for a number of years, confesses to having discovered 
only within a year or so the wonderful inferiority of the American file, and he 
expresses the opinion that this worthless tool remains in use in this country 
to the exclusion of foreign goods, only because the facts are not more gener- 
ally known. The story of his discovery of the truth is thus told by him: 

“A die of hardened steel was brought to my works to be filed smooth. 
The work was begun at seven inthe morning. Presently my foreman came 
to ask for a new file, the first one having been worn smooth by the die. After 
an hour or so, he reported again that no progress was being made. This 
called my attention to the matter, and I found that not one American file in 
my shop—and I had the three best makes—not one of these files could smooth 
that die. By this time it was noon and three files had been ruined. The die 
was needed for the following diy. I asked my foreman if there was no file 
which could do the work. 

“Oh, yes,’ he said, very calmly, ‘I think an English or Swiss file will do 
it.’ 

“ By one o'clock I had a Swiss file; and, before six, the die was smooth, 
and the Swiss file enjoyed a life of usefulness for six months afterwards.” 

Led by this experience to look into the question carefully, Mr. Binsse 
satisfied himself that while the coarse American files, from. 10 inches in length 
upward, will stand compsrison with foreign makes, the rest of the list cannot 
be compared at all with similar Eaglish, French or Swiss files. This differ- 
ence, he finds, is especially great in the so-called Stubs files, and a workman 
using a Stubs or a Grobet file can perform at least double as much work a3 
when using an American file of the same size and cut. Mr. Binsse then asks 
why, in view of these facts, any American files are used at all? His question 
he answers himself by stating that the American file-makers, finding their 
smaller sizes “ simply trash,” secured a prohibitory tariff rate upon imported 
files, and soon had the market practically in their own hands. He asserts 
that the profit on the foreign article is much smaller than on the American, so 
that merchants prefer to sell the latter, and thus, “little by little, we have 
accustomed ourselves to the inferior article, and a decreased output.” Mr. 
Binsse is convinced that every machinist, locksmith, die-maker, tool-maker, 
instrument maker and watch-maker, using files of the inferior American make, 
finds his product thereby diminished about one-half, and his profits corre- 
spondingly lessened. He thinks that perhaps “some American file-maker 
will see fit to deny these facts,” but he is anxious to see a test made, feeling 
that the result will sxpport his statements.—{Hardware. 





Motor versus Shafting. 

There is one problem in factory economics which the owners of mills can 
study to their advantage, and that is “The electric motor versus shafting.” 
The advantages in the use of electric motors are now generally admitted, but 
there are still opportunities to use them with profit which should not be neg 
lected. They are found in mill and factory construction. A large mill in 
which all the power is transmitted by means of belts and shafting is a costly 
one to operate, as a certain load has to be carried at all times irrespective of 
the number of machines actually working. This means a constant expendit- 
ure of energy for which there is no return whatever; and, moreover, there is 
a constant depreciation on the belts and shafting used for transmission sim- 
ply, which is by no means inconsiderable. This expense of constant load 
increases where intermittent work is done. For instance, it may be unneces- 
sary to run the shafting on an entire floor, but the intermediate shafting has 
to be kept in operation nevertheless. This can be obviated in many cases by 
the use of the electric motor, for it acts as a governor on the engine, any de- 
crease in the number of machines requiring less energy from the motor which 
requires less current from the dynamo, and this means less coal under the 
boilers. Iu the transmission of power, practice has undeniably proved that 
electricity is the most economical agent, even for limited distances.—[{Ameri- 
can Miller. 





A Power Steam Crane. 

A powerful steam crane, recently built by a firm in Scotland, is to be used 
in coaling steamers by a decidedly novel method. Ordinary railway coal cars, 
with their full load, are run upon alarge table near the crane. The table, with 
the loaded car securely fastened on it, is then hoisted tothe wharf, and is 
lowered directly over the hatchway ofthe ship. By an ingenious arrangement 
the car is tilted, and its contents emptied into the hold. With this apparatus 
the work of loading vessels is greatly facilitated, it being possible with it to 
load 1,000 tons of coal in ten hours. 





Mileage Tickets on the Pennsyivania Lines. 

On and after January 20th, 1891, individual and non-transferable one 
thousand mile tickets, good over all divisions of the Pennsylvania System, 
west of Pittsburgh, will be sold at rate of two cents per mile, or $20 each, by 
line agents at principal points. All forms of mileage tickets heretofore issued 
for the Pennsplvania lines—still unused and unexpired as to time limit—will 
be honored on and after above date, on all roads operated by either the Penn- 
sylvania Co. or the Pittsburgh, Cincinnati, Chicago & St. Louis Railway Co., 
and only one thousand mile tickets will be thereafter sold. EE. A. Ford, Gen- 
eral Passenger Agent. 
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PROPOSED ADDITIONAL DUTY ON SPANISH ORE. 





Most readers are doubtless aware that the Spanish customs tariffs are 
being revised, and new duties, or rates of duties, levied. Various statements 
have already appeared in your own and other papers, giving some details of 
the heavy duties to be put on imports here. At a meeting of the Government 
Tariff Commission, it was approved, by 13 votes against eight, to recommend 
the Government to put an export duty of five per cent. ad valorem on all iron 
and eopper ores sent out of Spain, and it is to prevent this heavy new tax 
becoming law that steps are being taken by parties interested in the prosperity 
of their trades. 

The Miners’ Club, in Bilboa (composed of all the important mine owners, 
merchants and exporters), has taken the question up, and it is receiving the 
aid and help of all those who are in any position to help in the movement. 
There already exists a one per cent. tax on all minerals extracted from iron 
ore mines in the county, which tax forms part of the Government revenue. 
It is based on the value of the ore at the mine’s mouth. This additional five 
per cent. tax is to be placed on exported ore, and there are many considera- 
tions which could be urged against such an oppressive charge. It naturally 
appears to the inhabitants here that the district is to pay the penalty for its 
industrious habits and consequent prosperity ; and the question arises as to 
the use to which the large sums of money will be put, which will be drained 
out of this province, to benefit others, and it would seem that the consumer 
will eventually suffer by the impost, which will inevitably increase the price 
of ore, and thus accentuate the interest which all in iron-making districts 
must feel in the matter. The Government, in taxing the output from the 
mines, is making an economical error, inasmuch as they are not taxing 
income, but the mine, owners’ capital, as every ton which is worked by him 
reduces what he has to fall back upon, and he thus simply is realizing in 
money what he had before only in kind. A mistake is made by advocates of 
this measure, when advising the taxing of exported mineral, on the ground 
that the great bulk of the ore trade is in hands of foreigners. It would 
rather seem the policy of a country like Spain to attract the foreigner with 
his capital than to drive him away by putting such prohibitive taxes upon his 
work, by making the gaining of a profit uncertain. 

It is evident that the Government or its advisers regard the Spanish ore 
industries as indispensable to the home iron industries, or, if not indispens- 
able, at least necessary to such an extent as to make a tax of five per cent. on 
value a payable duty. Doubtless, Spain is rich in minerals, and occupies, 
geographically, a favorable position for their exp»rt; but she should not, for 
that reason, run the risk of so checking their development by heavy taxes as 
to damage their own interests; and it is not to be forgotten that there exist 
huge ore deposits in Sweden and elsewhere, which would soon be worked to 
the detriment of Spain, if she, by folly, made that easy by increasing compe- 
tition and putting up prices. And, further, the process of steel manufacture 
from phosphoric ores is in the way of completion, and when the cost of such 
system is brought down to the level of steel for which hematite Spanish ore 
is smelted, then Bilbao wiil have other large fields to compete with and to 
contend with in keeping up her mineral exports. The Free Trader finds it 
difficult to understand heavy protective duties like the present. The total 
ore export from Bilbao river is about 4,000,coo tons annually, and the duty of 
five per cent. on value of ore would, roughly, be about 5d. per ton—thus pro- 
ducing a sum of £80,000, mostly to be paid by English manufacturers.—[New- 
castle (Eng.) Chronicle. 





IMPORTAT EXPERIMENTS WITH ALUMINUM STEEL. 





An important experiment, by which it is intended to demonstrate the 
practicability of making aluminum steel, is now in progress at the Carbon 
Iron Co.’s Works, on Thirty-second street. The company has recently 
received a valuable contract for steel from the Government, the material, 
which is known as protective deck steel, to be used in the construction of 
cruisers. It has long been regarded as a fact that aluminum improves the 
quality of steel, and the company has started out to discover to what extent 
this improvement can be carried. 

The first experiment was made last week. The work was done by the 
open-hearth process until the point where the liquid metal is poured from 
the ladle into the molds was reached. Here, instead of using atop cast, a 
bottom cast was substitued; and, instead of pouring the metal direct into 
each mold separately, it was poured into a“ runner,” filling simultaneously a 
whole group of twelve molds. The experiment worked all right until a quan- 
tity of aluminum was thrown into one of the molds, when the whole mass of 
metal, which was rapidly filing up the molds and was in a state of ebullition, 
came in contact with the aluminum, its progress was arrested, and the liquid 
steel set, or became solid. This, of course, did not produce the results aimed 
at, and another experiment was made, with greater success. The aluminum 
was added earlier in the subsequent test, and an immediate and thorough 
union of both substances resulted. 

Mr. H. W. Lash, Superintendent of the Carbon Iron Co., was seen at the 
works yesterday afternoon. At first he was inclined to be non-committal in 
regard tothe matter, saying that the experiments had not been carried through 
yet, and he was satisfied that all the results attainable by the process he had 
followed had not yet been reached. But he said they had gone far enough to 
demonstrate beyond a doubt that aluminum steel is asuccess. “ What we 
want to do,” Mr. Lash continued, “is to improve the quality of steel. It has 
been accepted for some time that about one-tenth of one per cent. of alum- 
inum added to the steel increases its strength and ductility. We have gone 
farther. We have used from two-tenths to three-tenths per cent., and fiad it 
increases the quality in proportion. We use the aluminum manufactured by 
the Pittsburgh Reduction Co., and I am satisfied we can raise the grade of 
steel, and while we are only beginning to do work for the Government, it will 





not be long until we will get larger contracts. The Government is very par- 
ticular about the quality of steel, and will always place contracts where the 
best material can be furnished. What we are aiming at is to harden our steel 
with carbons and toughen it by the use of the aluminum,-and I think before 
long we will have the process perfected, and can produce astonishing results.” 
—[Pittsburgh Dispatch, January 21. 





A Great Sale of Boilers. 
We are in receipt of the following report of the sale of Babcock & Wilcox 
boilers in the Pittsburgh district for the year 1890: 


Name. 


Latrobe Steel Works 
P.ttsburgh Reduction Co 
Ha‘ bison & Waiker 


Name. 
Wilmerding Club 
624 | Heinesworth Steel Co 
312 | Wheeling Steel Works 
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EL J. BRN e Be  COnccenccsscccseevccnsccccvccsccnetssesee Pittsburgh & Birmingham Traction Co. 1,000 
6° 

























Woodland Fire Brick Co... ......ceeseees 92 | Monongahela Electric Light Co..........00+ 

Charleroi Plate Glass Co.............sssccseeses 2oco | North American Construction Co... =e “EOS 
Jones & Laugh iMs.......cecsseeee coreeserseeesseees 2,§00 | Tyler Tube & Pipe Co........sce0ssessessssereseseee 250 
Ys ES ee 500 | Vandegrit Building..... ae | 
BIBER PRT IINCEI es. 5 0.000 scinerosccoscceesbyneecesese §CO' | BaHBlo TrACtiORN ‘Coiis<..ccccccceseseveseve-cooeees 1,000 
Dixmont Insane ASY1UM........ccccceseeseese 468 | Oliver & Roberts Wire CO cave i TR 
Cleveland Cable Railway EE RR BS ks Be snc chan cqsncentagesececcusccccessencees 750 
George Westinghouse, JT.....ccesesecgeereres BOS | PRCtaG PP Wire CO... cecsnsscccissccse ses seowsecsoese 1,000 
Westinghouse Machine Co.............cccseesees 480 | Pittsburgh Plate Glass Co............sssseceeeees 3,500 
Armstrong Bro. & Co..... a RD FE Be Goa once tices Bhecesssveseces 146 
St. Louis Wire Mill Co.. RD 0 ON BRIE iss sw cchcnncekeccdceavecssincns diese 7,000 
Bindley Hardware Co... 30 | Lonisville Gas Light | Co. eeeee 2,100 


This great amount of business, which far exceeded the astiel Uedagitne 
expectations of the Pittsburgh office of the Babcock & Wilcox Co., has led the 
concern to decide upon still further extending their business in this district, 
and they have therefore opened an office in Room 412, Perry-Payne Building, 
Cleveland, with a view of getting a share of the patronage of the great manu- 
facturing concerns in Northeastern Ohio and Northwestern Pennsylvania, 
which could not be well handled from Pittsburgh. The Cleveland office will 
be in charge of Mr. G.A. Hamphreys, who was formerly connected with the 
Heine Boiler Co., of St. Louis, Mo. 





The Growing Use of Wrenches. 

The number of wrenches sold in the United States, though alrealy large, 
is constantly increasing. Large de :lers in New York and other cities frequent- 
ly order 1,000 dozen at a time, and a very ordinary order is 100 dozen. Every 
portion of the country takes them largely, and no particular styleseems to 
sell better than another. A buyer from Germany wasin New York last month, 
and gave an order for a sample wrench of every style and size that could be 
gathered here. These are to ve sent to Germany, and an effort is to be made 
to introduce, as far as practicable, a full line of American wrenches into that 
country. Notwithstanding the large demand for these goods, the tendency 
in prices seems to be downward. Wrenches that were selling two years ago 
at 35 per cent. discount, are now quoted at 50and 5 percent. The trade in- 
variably demands an excellent article, and a poor wrench is, as a rule, unsal- 
able. Inventors, within the past few years, have sometimes been so unfortu- 
nate as to place themselves in the hand; of manufacturers, who in their endeav- 
ors to place a cheap article on the market have sacrificed quality only to reap 
what seems to be an inevitable result, failure. Not long ago one manufacturer 
lost $30,000 in such an attempt. It was with the greatest difficulty that he 
could sell a second lot to the same party, and the third order nevercame. The 
export trade in wrenches is constantly increasing, the American article meet- 
ing with high favor in many countries abroad.—_[Hardware. 





Cleveland Boilers for the Sandwich Islands. 

As an evidence of the world-wide reputation which the lake industries 
now obtain, we note the placing of an order with the Cleveland Ship-building 
Co. for two boilers 11 feet in diameter by 10 feet six inches in length for the 
ocean steamship Kinau now lying at Honolulu, Sandwich Islands. On refer- 
ring to the classification lists of United States tonnage we find that the Kinau 
is owned by the Wilder S. S. Co., built by Wm. Cramp & Sons Co., at Philadel- 
phia, Pa, in 1883, and now hails from Honolulu, Sandwich Islands. We leave 
our readers to judge of the celebrity of the lake industries when orders are 
received from a distance of nearly 5.000 miles. The boilers will be completed 
at the boiler shop department of the Cleveland Ship-building Co, then taken 
apart and shipped in plate form with rivets, flues, etc., allcomp'ete for putting 
together in the steamer. The Continental Iron Works, of Brooklyn, N. Y. 
furnish the corrugated fiues for these boilers.—[{[Marine Record. 





American Hardware Abroad. 

Statistics derived from trustworthy reports show that of the hardware and 
agricultural implements exported from New York, in a single fortnight, more 
than one-half were consigned to parties in Central America, Mexico and South 
America. Dividing the markets for these products into three districts, statis- 
tics indicate very fully the amounts shipped to each, as follows: 





English Central South 

Speaking. Europe. America, 
Hard WATE ..0...cccccccceccccccseccsccsessscsocccees $43,602 $26,5 8 $4,244 
Cutlery... ecoussebeoenhe 771 741 11,825 
Agricultural implements... einenteeass 14,932 3,045 18,175 
EOE caccicsescivesvcatucsbeasstiinsis siunassia $60,305 $30,374 $94,244 


The inference is that South America affords a fiae field for the exporta- 
tion of those classes of goods.—[The American Exporter. 





Scale is Expensive. 

It is eetismeted that the presence of ,'; inch of scale causes a loss of 13 per 
cent. of fuel; ‘4 inch of scale causes a sil of 38 percent. of fuel; % inch of 
scale causes a i of 60 per cent. of fuel. The amount expended in conse- 
quence of loss of fuel and extra repairs on a locomotive in the Middle and 
Western States has been carefully estimated at about $750 per annum, and for 
the same power in stationary boilers at about asimilar amount. All this extra 
expenditure is due to incrustation. 
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SOURCES OF SUPPLY FOR NICKEL STEEL. 





As the question of the nickel supply of the world is now being eagerly 
discussed, in view of the prospective demand for nickel steel, the following, 
from the Australian Mining Standard of November 19, (just at hand) will be 
read with interest : 

The prospects of owners of nickel mines are much brighter than they 
were when we last wrote of this metal, in connection with the reported dis- 
covery of a deposit in the north of South Australia. At that time, it may be 
remembered, we said that, having got the metal, the difficulty was to find a 
market for it, because the French Nickel Co., a/ias the Rothschilds, so jeal- 
ously guarded its monopoly of the metal that even Germany, “the enemy 
across the Rhine,” had to goto France in order to supply its considerable 
wants. But there may arise circumstances which are capable of defeating 
even the mighty Rothschilds. The French Nickel Co., draws most, in fact, 
nearly all of its supplies from New Caledonia, where it has specially assigned 
to it a large number of convicts; but, despite this advantage, latest reports 
state that the rival producers of nickel on that island—for the company does 
not control all the mines—are making more satisfactory progress, despite the 
previous total failure of the great Eaglish metal house of Vivian, to make 
headway against Rothschild competition. 

But this item, however gratifying to owners of nickel mines, is of com- 
partively little importance when compared with another which comes from 
the United States. Recent tests have been made there, at the naval academy, 
at Annapolis, on the plates used by different countries {for armored battle 
ships; and these tests resulted in favor of the nickel steel plate as used in the 
French Navy. The Cammel plate, used in the British Navy, was pronounced 
by the Ordnance experts to be practically useless when exposed to the same 
projectile as the nickel plate, which was invulnerable under the same fire. 
The results of the ordnance experiments. were so conclusive that an appropri- 
ation of $1,000,000 for the purchase of nickel was made in Congress without 
debate, the object being to secure the metal for immediate use in the armor 
of the war ships now in course of construction. 

The results of the experiments, which were carried out with great care, 
arecertainly astonishing. That they will have effect not only in the United 
States, but also in the countries of Europe and elsewhere, and not only in the 
manufacture of armor plates but also of machine parts, where a high break- 
ing strain and toughness are desirable, is certain. Against this increased and 
wider demand it is highly questionable whether the Rothschild monopoly 
will be able to stand. Certainly it will not be ina position to control the 
American market. One important fact mentioned in our American notes this 
week must not be lost sight of; the United States have no nickel mines, but 
are dependent for their supply upon Canada, where a new mine was recently 
opened out. But so far as we can judge, this property, now thought of im- 
mense importance, is not to be compared with even those Caledonian prop- 
erties, which are not under Rothschildcontrol. Some of these mines are partly 
held by Australians ; and we may hope that English buyers, and especially the 
Imperial Government, which must shortly act upon the results of the Annapo- 
lis tests, will deal with these producers rather than with a foreign prison- 
labor aided monopolistic ring, which, in the past, has done so little justice to 
consumers. 

On the mainland of Australia practically no prospecting for nickel has 
been done. Indeed, few prospectors seem to know the ore when shown them. 
This is not altogether surprising, since nickel ore has many and diverse forms, 
colors and general characteristics. Even in New Caledonia hundreds of tons 
of good ore was for many years thrown away by men moderately skilled in 
nickel mining, who believed it to be useless. Generally speaking, nickel ore is 
more like copper ore than any other. And it was from a circumstance arising 
out of this similarity in appearance that it got its name—nickel. ‘“ Nickel” is 
the German synonym for “a worthless person.” Miners, being disappointed 
in finding that what they thought from its color was ore of copper did not 
contain any of that metal, flang it away in contempt, calling it £up/fer-nickel. 
The specific gravity of the metal when hamered is 8.82, and it is attracted by 
the magnet. Iu view ofthe increased demand whichis bound to arise, and the 
more open market which may fairly be expected, it will be well worth the 
prospectors’ while to look carefully into ores which they may at first be dis- 
posed to throw aside contempuously, as others did before them. 





STEEL-MAKING IN COLORADO. 





At a recent meeting of the Denver Manufacturers’ Exchange, J. W. 
Nesmith, President of the Colorado Iron Works, delivered an address, from 
which the following extract is taken : 

Farnaces and mills for the production of pig iron, bar iron, beams, sheets 
and plates of iron and steel are of importance to our city in proportion as 
they make possible by the comparatively low cost of such material the profit- 
able manufacture of all or most important articles, machinery and appliances 
in the production of which iron and steel material are the principal constitu- 
ents and as to importance of such manufactories. Suppose car works here on 
a paying basis, then on each 1,000-car contract which they would execute 
$500,090 is distributed in our community by that concern, besides that ex- 
pended here by the steel and iron company in producing the iron used in the 
manufacture of the cars. Thousand-car contracts are not very uncommon, 
and when we build cars as cheaply here as do Eastern builders, then we may 
have some such and many lesser every year from our tributary 35,000 miles of 
railroad, and so that industry alone would distribute its millions every year 
among us. Like results and of parallel importance may be attained in many 
ther branches if iron and steel are sold in our market at about average prices 
of such material in the Middle and Western States. 

Tais important point must be kept prominently in view, and no proposi- 
















































tion for iron and steel works entertained or encouraged which does not con- 
template the furnishing of iron aud steel over a wide range of territory to gen- 
eral manufacturers at such cost as will enable them to compete in the market 
with their products and commodities, for the manufactories that come after 
and are made possible by the low cost production of iron and steel are of 
more importance to the community and will keep more money in circulation 
than would the steel and iron works without such following manufactories. 

It is believed that a move is already beiug made in this direction, for it is 
reported on good authority that the Colorado Coal & Iron Co.’s iron and steel 
works, at Pueblo, are to be thoroughly overhauled, and a reorganization of 
appliances aud equipment is to be made. Two new smelting furnaces are to 
be built, which will make four in all, which will give a capacity, it is said, of 
500 tons per day of pigiron. The old three-ton converters are to be replaced 
by larger ones. Metal is to be taken direct from the furnaces to the convert- 
ers and blown into steel without remelting. A soaking pit is to be provided 
for producing the proper uniform heat of ingots throughout their whole 
dimensions before their passage through the breaking-down rolls. Pueblo, 
the State at large and the Colorado Coal & Iron Co. are to be congratulated on 
this important improvement, if it is consummated. 

Five hundred tons of pig iron per day, then, may hereafter be the Colo- 
rado Coal & Iron Co.’s producing capacity. This would equal 175,000 tons in 
a year of 350 days’ run. As the per capita consumption of pig iron in the 
United States averages something like one ton for each seven persons, and 
with an output as above estimated, the Pueblo mills could thus supply iron 
and steel material to 1,225,000 people, or less than one-sixth of the population 
west of the Missouri River. As there are 8,000,000 people west of the Missouri, 
we have thus 6,750,000 unprovided for and which we should supply, assuming, 
of course, that we can produce iron and steel at lower cost than can any city 
east of the Missouri River, which we can surely do. 

There appears to be room, then, for a pretty extensive concern, and it does 
not appear that there need be the least friction or unhealthy competition 
between steel works in Colorado until the production surpasses by many times 
that already provided for in the State, so long as they adhere rigidly to the 
proposition, by producing and selling here at Chicago and Pittsburgh cost 
and prices, and if we waat the smoke cloud which hovers over our city in- 
creased to many times its present dimensions, it is on these lines we must 
proceed. 





Destruction of a Historic lron Foundry. 

A dispatch from Morristown, N. J., January 22, says: One of the most 
historical spots of New Jersey was, this afternoon, destroyed by a freshet that 
has inundated the lower portion of this city, and this evening rendered home- 
less scores of poor people. Two miles above this city is Speedwell Lake, a 
body of water over four miles in circumference. On the bank of this lake is 
an iron foundry, formerly owned by Stephen Vail, the builder of the first 
steam vessel to cross the Atlantic. In this building the first telegraph instru- 
ment invented by Morse was stationed, when the initial message over a tele- 
graph wire was sent to Boston in 1835. 

The building is an antiquated wooden structure, and during the past five 
years many New York capitalists endeavored to purchase it for its historical 
associations. About four o’clock this afternoon the residents in the vicinity 
of the building were notified by a loud noise that the ice on the lake was 
breaking up, and that the dam was in danger. Tons of water swept over the 
dam, and every minute crept nearer the Vail building, but soon a break was 
noticed in the dam, and hardly before the spectators could reach a place of 
safety the dam gave way with a thunderous noise, and carried away with it a 
large portion of the old building. 





A Lake Ship-yard Surpasses Clyde and Tyne Yards. 

The Marine Engineer, London, in reviewing the work of the ship yards 
for the past year, has the following to say: ‘“ The Tyne Shipbuilding Co. have 
increased their output this year by 2,469 tons, their total for the current twelve 
mouths being 18.016 tons. This, it may be remarked, is a very creditable 
twelve months’ output for a yard with only four building berths, and with 
one exception it is larger than the output of any leading Clyde yard, as far as 
can be gathered from the returns published.” This is interesting, for it will 
be noticed that this Tyne yard has four stocks, the same number as have the 
Globe Iron Works Co., Clevelaud, which put forth 20,230 tons, as against the 
18016 tons of the English yard, during the current twelve months. The 
Globe Co. built their own engines and furnished from their works the larger 
part of the equipment. With one exception, the Marine Engineer says, the out- 
put of the Tyne yard exceeded the output of any leading Clyde yard, so we have 
a lake shipbuilding company, standing shoulder to shoulder with the largest 
yard on the Clyde, where steel ships are said to grow as plentiful as water 
lilies on the banks of a river.—[Marine Review. 





A ‘Substitute’ for Aluminum. 

Here is a mere hint of what may turn out to bea big thing. It comes by 
way of the American Manufacturer, from Wolverhampton, Eng. Says this 
Wolverhampton special: “ The chief news is of what is said to be a new sub- 
stitute for aluminum. It is stated that this substitute will be of value to iron 
and steel masters, but more especially to irou founders. The invention is said 
to open up a possibility of the employment of aluminum on aJarge scale, inas- 
much as the expensive commercial aluminum will no longer be used, but a 
cheap flux very rich in alumina and easy of reduction in a blast furnace. This 
new flux when brought into a fusing state in the presence of molten iron or 
steel gives off metallic aluminum gases or vapors having a strong affinity for 
the metal, and the iron in this state absorbs these gases in /a/uo nascendi, thus 
forming not a mere mechanical alloy, as in the old process, but a new metallic 
compound of great tenacity.” 
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INDUSTRIAL SUMMARY. 


New Enterprises :— 
E. M. Cross, of Berlin, N. H., is building a foundry in connection with his 


machine shop. 
Seymour Schultz Galvaniz:d Iron Cornice Co. has been incorporated at 


St. Louis; capital, $6,000. 

It is reported that big iron works will be located at Christy, Pa, near 
McKeesport, Pa. 

R, J. Crous will build a $12,090 foundry at Greenwood avenue and Seventy- 
second street, Chicago. 

The Curtis Hardware Co. is a new incorporated concern at Wellington, 
Kan , with a capital stock of $30,000. 

The St. Joseph Bridge & Boiler Works have been incorporated at St. 
Joseph, Mo., with a capital stock of $42,000. 

Houston, Stanwood & Gamble, of Cincinnati, O, have, it is stated, pur. 
chased, for $18,000, a site for their engine works, at Covington, Ky. 

A company has been organized at Lincoln, Ill., with $150,000 capital, to 
manufacture the drill recently made at Havana; F. C. Orton is interested. 

The manufacturer of a storage battery for street cars is negotiating for the 
old works of the Brayton Petroleum Engine Co., at East Bridgewater, Mass. 

The Druggist’s Scale Co. has been incorporated at Chicago, Ill., to manu- 
facture druggists’ scales, by H. R. Smiley, C. R. Sammon and J. T. Richards; 
capital stock, $25,000 

Hydropneumatic Power Co. has been incorporated at Chicago, capital 
stock, $12,000,000; to manufacture machines: incorporators, Isaac T. Dyer, 
Ricord O. Burke, John R. Coffey. 

The Safety Barb Wire Co., of Toronto, Can., are desirous of starting a 
plant in Denver, to cost $250,000. The manager is Mr. E A. Beers, who is in 
correspondence with Denver parties. 

A new nail company with a capital stock of $100,000 has been organized 
at Seattle, Wash., by George Gray, formerly foreman in the works of the 
Pacific Iron & Nail Co., at Oakland, Cal. 

The Patten Self-Oiling Journal Co., with a capital stock of $109,000, have 
been incorporated at Baltimore, Md., by J. S. Patten, Edwin Higgins, J. A. 
Pierce and others, and will establish axle works. 

The Herrick Manfacturing Co. have been incorporated at Syracuse, N. Y., 
by George S. Herrick and associates, with a capital stock of $25,000, for the 
purpose of manu facturing feed regulators for pumps connected with boilers, 
and other appurtenances connected with steam pumps. 

The Waynesboro Stove Co., lately formed by J. W. Loth, of Richmond, 
and others to establish stove works at Waynesboro, Va., has completed its 
organization with T. H. Antrim, President; J. T. Smith, Vice-president, and I. 
K, Moran, Secretary. The capital stock is to be not less than $30,000 nor more 
than $100,000. 

Barbour, Stockwell & Co., of Cambridge, Mass., manufacturers of street 
railway supplies, have in course of erection a machine shop, three stories in 
height and 15x52 feet in siz>,a foundry 17575 feet, having a monitor roof, 
and a pattern shop 12552 feet. Tae different departments will be equipped 
with the most improved machinery, and the old works of the company aban- 
doned. 

The Maxton Manufacturing Co., recently reported as incorporated at Max- 
ton, N. C., for the purpose of establishing an iron foundry and manufacturing 
machinery, have perfected a final organization by the election of the following 
officers: John C. McCaskill, President; J. C. Farish, Vice-president, with the 
following as directors: John B. McLaurin, M. McNail, T. B. Pace, T. J. Elenore. 
The company have a paid capital stock of $50,000. A portion of the machinery 
has been purchased and work on the buildings is progressing. 

A new manufacturing company, to be known as the Austin, Soule & Ben- 
nett Co., has been organiz:d in Milwaukee. It is to engage extensively, at 
Layton Park, in the manufacture of all kinds of tacks and small wire nails, 
and will succeed to the business of Austin & Soule, greatly enlarging the 
plant, putting in new machinery, etc. The officers are: Charles Bleyer, of St- 
Louis, President; G F. Soule, Milwaukee, Vice-president; E. P. Bennett, of 
Chicago, Secretary and General Manager: The capital stock of the new com- 
pany is $25,000. 

The old-fashioned way of sprinkling streets, will in all probability be 
superseded by a sprinkler made at South Bend, Ind., in which the radical depart- 
ure consists of throwing water directly downward, and not up and out back- 
ward as heretofore. This makes it impossible to throw water on pedestrians 
that may be close to the rear of the wagon when the water is thrown on. The 
water is thrown 22 feet wide and more evenly distributed than heretofore. 
Much or little water can be thrown, to suit the reyuirements of the street. 
The Miller-Kaoblock Wagon Co. are erecting a large new factory in which to 
build the sprinklers on a large scale. 

Enlargements, Additions, Removals, etc.:— 

The Bates Machine Co., of Joliet, Ill., are building a large pattern shop on 
the grounds occupied by their works. 

W. H. Moffett & Co., Rushville, Ind., machinists and dealers in brass goods, 
iron pipe, natural gas fixtures, etc., will increase their facilities by the erection 
of new buildings. 

The Specialty Manufacturing Co., Limited, of Allegheny, Pa., has just 
doubled its productive capacity by an addition 4ox100 feet to the machine 
department, for which has been provided a 1oo-inch planer, and a 50 inch 
lathe. 

The Hoopes & Townsend Co., bolts and nuts, Philadelphia, Pa, and Wil- 
mington, Del., have purchased the property on Buttonwood street, lately occu- 
pied by the Moore & White Co. This property fronts 40 feet on Buttonwood 
street and extends back to Hamilton street. This addition gives the company 





a frontage of 512 feet on Buttonwood street, but they are still cramped for 
room. 

The Crucible Iron & Steel Works, East St. Louis, Ill, will nearly double 
their capacity by the erection of a new foundry sataeien feet. The improve- 
ments will cost $100,000. 

It is probable that in the near future the Chicago Tire & Spring Co., of 
Melrose, Ill., which employs less than 100 men, will be so enlarged as to fur- 
nish employment to 500 persons. 

The Crane Co., of Chicago, are making arrangements to rebuild the pipe 
mill recently burned. It will be located on the old site, on the corner of 
Fulton and Desplaines streets. Three buildings will be erected. 

The Watt Mining Car Wheel Co., of Barnesville, O., will, the coming Spring, 
erect a new plant for their foundry and machine works. The buildings will 
be of iron, and will materially increase the capacity of the company. 

Glover Bros., iron founders, at Frankford, Pa., have broken ground for a 
new plant, which will give employment to about 100 hands. They are to erect 
atonce a brick building 52x120 feet, which will be divided into four large 
rooms, with a clearance of 16 feet from floor to beam. There will be a tum 
bling room, a finishing shop, a machine shop 30 feet square, and a two-story 
pattern loft 20x50 feet. The latest improved machinery is to be introduced. 

There is a possibility, says the /ron Age, that the Phoeuix Iron Works, of 
Cleveland, will be moved to Youngstown, O. Considerable correspondence 
has already passed between Mr. Thompson and some Youngstown parties look- 
ing to the removal of the works, but as yet nothing definite has been agreed 
upon. In all probability the matter will be decided within the next 60 days. 
The product of the plant consists of a general line of steam engines and 
cranes, the latter being a specialty of the concern. 





General Industrial Notes:— 

The Laidlaw & Dunn Co., of Cincinnati, O., has received the contract for 
complete water works plant, at Carthage, O. 

The Tyler Tube & Pipe Works, at Washington, Pa., have started up again, 
and are now expected to remain in constant operation. 

The Richmond Locomotive & Machine Works, at Richmond, were par- 
tially destroyed by fire, January 14, with a loss of $125,000. 

It is said au effort will be made to preserve, as a relic, what remains of the 
old dismantled furnace in Karthaus township, Pa, where coke iron was first 
successfully made, in 1835. 

C. H. Brown & Co., of Fitchburg, Mass., are now at work on the largest 
pulley ever made in that place. It is 24 feet in diameter, five feet six inches 
face, and weighs 95 000 pounds. 

The boiler shop and the machine shop of the Roberts Iron Works Co., 
Cambridgeport, Mass., were destroyed by fire recently, ruining a large portion 
of the stock, just inventoried at $32,000. 

An interesting relic of the great fire of 1871 has been unearthed at 
Chicago, in preparing for the foundations of the new Masonic Temple. The 
site of Hall & Kimball’s iron warehouse was at this point at the time of the 
fire, and their stock of bar iron melted and imbedded itself in the earth. In 
excavating for new foundations, a mass of this iron, estimated to weigh 28 
tons, has been uncovered. 

The Babcock & Wilcox Co., of New York, manufacturers of water tube 
boilers, have just opened a Cleveland office, at 412 Perry-Payne Building, this 
being a branch of the Pittsburgh office, of which Mr. W. C. Temple is Man- 
ager. Mr. George A. Humphreys, who has for many years been connected 
with the boiler business, having been at one time the Pittsburgh agent for the 
Heine Boiler Co., of St. Louis, will have charge of the Cleveland business. 
The Babcock & Wilcox Co. have recently started up a plant of boilers for the 
Cleveland City Cable Railway Co., which is well worth inspection. They have 
also just finished putting up a plant of boilers for Messrs. Perkins & Co., 
at their Mabel furnaces, Sharpsville, Pa. 
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AUTOMATIC 


Wire Straightening and 
Cutting Machines, 
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M. HAMILL, Jx., 


THE BRUSH ELECTRIC 60, 


Sole Manufacturers under all the 
PaTENTs OF CHARLES F. BRUSH, FOR ELECTRIC LIGHTING, STORAGE BATTERIES, 
CarBOons, ELECTRO-PLATING MACHINES, ELECTRO Morors, Evrc. 


The Brush Light Still Leads the Field. 


No other arian in i. weae equi, wy egy - plicity, Dapeelt — Earn- 
, Re e wa 
™ 5.006 Brush ro Lamps now in nS Self. 


Regulating Incandescent Apparatus. 


GET OUR AGENT TO MAKE PLANS FOR YOU BEFORE BUYING ELSEWHERE. 


THE BRUSH ELECTRIC CoO.. 


CLEVELAND, OHIO, U. &. A. 





e@ agencies Everywhere. 





IRON CLAD PAINT C0. 277777", 


Factory, 76477 Central Way. Sec. & Treas., No. 3 Case Bulld’g, 
CLEVELAND, OHIO. 


And get the uine article, 
and save liability of suit for 
using an article made in viola. 
tion of the patents issued to 
Wm. Green, and now owned 
by this Company. 


hg —_ is - 
fn m urable, m 
psopnpr fire-proof and cheap- 
PANT est Paint made. 
) FURNISHED both Dry and 
Ground in Oil. 


USED BY NEARLY ALL 
THE RAILROADS 


= Mesaen | The Long & Allstatte ., gi 





Trade Mark Patented. 





Re. Single, 
le-Bar, Gan 
cu as oi Hoe zontal, Twin, 
{ Boiler, Spacing, 
id Gate, ‘Multiple, 
Belt and 
Steam Driven 






AND SHEARS. 
Over 300 Sizes— a= 
SEND FOR = 
NEW CATALOGUE. 


HE AVY DOUBLE MACHINK, HEAVY SINGLE MACHINE. 





AKRON CHEMICAL CO., 


Imperial Car and B AINTS. Black Asphaltum 


Bridge Paints. Paints. All grades. 
150 State Street, AKRON, O. 



















INTRICATE 
WORK 
A SPECIALTY, 


RING PLATE 


STEEL BOXES | 
ANY SIZE ; 


COM POUN D 


MARINE ENGINES, 


HIGH PRESSURE, 
STEEPLE AND 
FORE AND AFT 


COMPOUNDS. 


—Send for Photo and Prices.— 


CLOUGH, WITT & C0., 


CLEVELAND, OHIO. 





Shipman Automakt 
Steam Engine; petro 
leum, kerosene or 
natural gas fuel. Au- 
tomatic in fuel and 
water cupely. Sta- 
tionary and marine. 
I, 2, 4,6 and 8 horse 
power single; 8, 12, 
16 and 22 horse- 

wer compound. 

© engineer. Send 
for catalo sii Mention Jron Trade Review. 
C. H. PRESLEY, manufacturers’ sup a, 
ma one machinery, 24 So. Water &t., 
an 


vA Lo eee” JR: 


Manufacturer of 










ek NAME PLATES, 


SETI MES 


& TOOL ROOM 


wy CrIECES. 
== 52 Longworth St, Cincinnati, 0 





FOR 

ARTISTIC 
PRINTING 
WRITE 
CLEVELAND 
PRINTING & 
PUBLISHING CO., 
CLEVELAND, O. 





Steam Jet Pumps, - From §4.00 up. 
Automatic Injectors, - “ $5.00 up. 
High Lifting Injectors, * $6.00 up. 
Shafting, Hangers,- - “ $1.00 up. 


COUPLINGS, BOXES, COLLARS, ETC. 
Write for Circulars, Etc. 


COLUMBIA INJECTOR CO. CLEVELAND, @ 


UNIVERSAL RADIAL 
RADIAL DRILLING MACHINES 


wei THREE DESIGNS. SIX SIZES 
EMBODY ALL’DESIRABLE FEATURES 


PRICES $450 2S UPWARD 








<OUNNVERSAL RADIAL DIL 








REE 1 LEE OS 


EERE IAABE RELY nal 





be) 


HPHHeoVO@Be@eeear. 2" 


*eAvrno 


ainad tn ste an i tn eas A em m @ me 4 DAD Hh 


Ase 
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IRON AND STEEL MARKETS. 


Pic IRON. 


Crevetanp (f. o. b. cars, : 
Bessemer, $17 2 No. 1 Foundry, $16 8; No. 2 
Foundry, $15 80; No. 1 Gray Forge, red short, 
$14 80; No. 2 Gray Forge, neutral, $14 30; No. 
r American Scotch, $1680; No. 2 American 
Scotch, $15 8. 


Cucaco (reported by Messrs. Rogers, Brown 
& Merwin: Southern Coke No.1. foundry, 16 25 
@17 00; Southern Coke No.2 Foundry, $15 50 
@16 50; Southern Coke No.3 Foundry, $15 00 

16 00; Southern Coke No 1, Softeners, 

node dt Southern Coke No. 2, Softeners, $14 75 

50; Ohio Silveries ey 3 

h ‘o Silveries No. 2, 

Strong Softeners No. 1, Pes ESF 505 Ohio 
Strong oa. No. 2, 

Superior Charcoal Nos. 1 is 6, 
Tennessee Charcoal No. 1, “4 
Tennessee Charcoal No. 2, $18 — 00; 
Southern Standard Car Wheel, 
Tennessee Standard Car Wheel, $19 pe ook 50. 


CINCINNATI ( rted by Rogers, Brown & 
Co.): Founpry Irnons—Southern Coke, No.1 
foundry, $14 50@15 00; Hanging Rock Coke, 
No. 1 foundry, $16 So 1750; Jackson Co. 
Stone Coal, No.1 foun » $17 1750; Ten- 
nessee Charcoal, No.1 foundry, $:6 50@17 50; 
Hanging Rock Charcoal, No. 1 foundry, $20 00 
@22 00. MILL Inons—Standard Southern Coke, 

forge, $12 50@12 75; Standard Southern 

‘oke, mortied, a? 25@12 52; Cold Short South- 
ern Coke, gree forge, $12 25@12 My rene 
Ohio Neutral ke, grey forge, £224 SOQ" 20 
Car WHEEL AND MALLEABLE—S' Ala- 
bama Car Wheel, $20 0c@20 59; Tunnesene Car 
Wheel, $18 529@19 50; Lake Superior Car Wheel, 
$19 50@20 50. 


BuFFaLo (reported by Rogers, Brown & 
Co.): Mahoning and Shenango Valley strong 
No.1 Foundry, $17 25@0000; Mahoning and 
Shenango Val ey strong, No. 2 Foundry, $16 25 
@oo 00 ; Ohio Softener No. 1, $17 25@o0 00; Ohio 
Softener No. 2, $16 25@ 00 00; Jacksou Co. Sil- 
veries, $18 19 00; Lake Superior Charcoal, 
$20 02@00 oo; Tennessee Charcoal, $19 00; 
Southern Softener No. 1, $16 25@oo oo; South- 
ern Softener No. 2, $15 50@00 00; Southern 
Strong No. 1 Foundry, $17 (00@Oo 00 ; Southern 
Strong No. 2 Foundry, $16 25@oo0 00; Alabama 
Car eel, $23 atm oo; Hanging Rock Char- 
coal, $23 00@24 


LOUISVILLE otialidua by Hall Bros. & Co.) 
Hor Biast FounpRy—Southern coke No. 1, 
$14 25@14 50; Southern coke No. 2, $13 75@14 00; 
Southern coke No. 3, $13 25@13 50; Mahoning 
Valley (Lake ore mixtures), $00 00@00 00; 
Southern charcoal, No. 1, $165 fg ae 
ern charcoal, No. 2, $16 00@ 
charcoal, No. Z lf sont ™ bbe eo 
BI7 So. ORGE—Neutral coke, 
8 as $12 50@13 00; Mot- 

WHEEL AND esas. 


Lake a $21 50@22 5°. 


ois (repo reported by Rogers, Meacham & 
siicids) oT BLasT COKE AND CHARCOAL— 
Southern Coke No. 1, $15 eee oo; Southerr 
Coke No. 2, $14 50@15 00; Southern Coke No. 
$14 00 O14 50; Southern’ Grey Forge, $13 
1400; Southern Charcoal No.1, $17 be dnd 
Southern Charcoal No. 2, ati 97 SO Missouri 
Charcoal No. 1, $15 50@16 
No. 2, $15 00@15 50; Ohio’ 


1950. Carn WHEEL AND cman Trons— 
Lake Su or, $20 50@21 00; Southern, $19 c0o@ 
2I 00. NNELLSVILLE COKE—East St. Louis, 


$s so; St. Louis, $5 55. 


DrgrTroir (reported William F. Jarvis & 
Co.): Lake Superior arcoal, all Numbers, 
$19 co@i9 50; Lake Superior (coke) Bessemer, 

18 00@18 50; Katahdin (Maine Bessemer), $23 co 

24 00; Lake Superior Coke, Foundry, all 
ore, $18 00@18 50 ; Lake Superior Coke, Found- 
ry, all ore, $00 00@oo 00; Standard Ohio 
Black Band, $1800@18s0; Southern No. 1, 
$15 7531 625; Southern sick Forge $4 
14:0, Jackson County (Ohio). Ho) silvery, 82 $ 


1875 Old Car Wheel, $oo Connells- 
vilie Coke, $4.65. 
LOUISVILLE ( rted by Geo. H. Hull & 


Co.): Southern Coke No. 1 Foundry $14 
14:0; Southern Coke No. 2 Foundry $1: so 
1400; Southern Coke No. 3 Foundry $13 co 
13:0 Grey Forge, $1250@1300; Southern 
Coke Silver Grey, $00 o0@oo 00 ; Southern Char 
coal No. 1 Foun ry, $16 00@17 00; Car Wheel, 
$17 00@20 00. 


PITTSBURGH (reported by A. H. Childs): 
No. 1 Foundry, $17 00@17 25; No.2 Foundry, 
$16 1p 25; Grey Forge, $15 00@1 25; White 
and ottled, $14 2 Gait 25; last Char- 
coal, $18 00@21 00 1d Blast» Charcoal $23 00 
@27 oe ; Bessemer. $17 00@17 50. 
















































































MERCHANT IRON AND STEEL. 
Flat Bar. 
1% to 4 by % to 1 inch 1 8 
4% to 6 by % to1 inch I go 
H to 6 4 1% to 2 inch 2 20 
1% & 1% by % to % inch I 90 
1 & 1% by % to & inch 2 00 
H, Mi and % by % to % inch 2 20 
Round and Square. 
1 to 1% inch 1 80 
2 to 2% inch 2 00 
>} to 3% inch 20 
8% toginch 2 8 
‘4 to 4% inch....... eoe3 20 
4% to 5 inch 3 5° 
Oval. 
to 1% inch 2 20 
to % inch...... 2.0 
2 fo 
% 3 00 
Half Oval and Half Round. 

1% to 3 inch 290 
A tor inch 2:0 
My te % inch <3 10 

2 
% © 

aoe Band. 

a Pn re md 5-06 inet 2 00 
ead ots inch 20 
and 516 ineh 2 20 









































































































































Hoops. 
initin atu ..|] CLEVELAND ROLLING 
1% to 2, Nos. 16 to 18 2 70 
1% to 2, No. 19 2 80 
1% to 2, No. 20. 2 90 
1% to 2, No. ar 3 00 
1% to 2, No. 22 3 I0 
15-16, 1 and 1 +4 Nos. 13 to 15 2 80 
15-16, r and 1%, Nos. 16 to 18 2 90 
15-16, I ANd 13%, NOB. 19 ANA 20.......cceceseeseeeee 3 00 Hoops, Wi ‘She 
15-16, 1 and 1 , No. aI 3 Io 
-16, r and 1 . No. 22 3 20 
. Nos. 13 to Is +03 O00 
» Nos. 16 to 1 3 10 
» Nos. 19 and 20. .3 20 
» NO. aI 3 30 
» No. 22 3 40 
13-16, Nos. 13 to I5.. 3 20 
13-16, Nos. 16 to 18. 3 30 
13-16, Nos. 19 and 20. 3 40 
13-16, No. a1 3 50 
13-16, No. 22 af 
» Nos. 13 to 15. 3 30 
‘ ios, bod el : 2 Nilelad/ a) 
, -Snouaren Root 
° No. a1 "0 GC quar 70 FOOT 
: b toe to 3 Ps SF x 3 
11-16, Nos. 1 15. 50 toe : 
11-16, Nos. | ia cada cacsagl ; 70 Fe > 
11-16, Nos. 19 and 20. 3 80 alas \A 
11-16, No. 21 3 90 “ 
II-1 Lay BBocecrecesse cocece 4 00 
to 15 3 Fo 
” Nos. ; to 18 400 
, Nos. 19 and 20 4 10 0 FFic 
OQ. aI 4 20 ne en 
» No. 22 4 30 
No. 23 450 
Light Band. 
1% to 6 by % to 3-16 in 2 20 
18 eS by Moe tres 12 2 30 
1 to 1% by % to 3-16 in 2 40 
Itor ee opts 250 
ane Iy30 by 7 8 27° | and non-Bessemer ore converted 
and? 3-16 by NOS. 11 ANd 12....ccccoccsssssssssees 2 be 
and A is by by ¥ tc to 3-16 in 3 00 respondence solicited 
and 11-1 im - TRorosccees eesecscocccese 3 10 
and 9-16 ASTD Sie. wccnsedessaensnadutecoviocs 30 
a Sere ed (os. 3 aan os 73 So | BANK OF COMMERCE BUILDING, PITTSBURGH, Pa. 
3 60 
. II “a 12 3 70 


MILL COQO., 


MANUFACTURERS OF 


BESSEMER STEEL RAILS, 


Blooms and Billets, Steel Forgings, Bar and ng Steel, Steel Street Rails, Stee] Oil 
Barrel of al Kinds ings, Der ptecl Boll 4 d Black 


er Plates, a an 


Iron, Corrugated Iron Roofing, Sheet Steel 





} S| eeisa Op 





THE CAMBRIDGE IRON & STEEL Co. 
SHEET IRON avo SHEET STEEL 


eMBRIDG: 


Vor T ste 


ps0 WORKS (tA MBRIDGE, OHIO: 





Magnetic Concentration of Iron Ore. 
Ball-Norton (Monarch) Electro Magnetic Separator. 


Phosphorus, sulphur, silica, hornblende and other impurities eliminated from Iron Ore, 
into Bessemer Ore. Samples treated without charge. Cor- 


H. E. COLLINS & CO., Agents Magnetic Separator Co., 


ALDRICH CouRT, 45 BROADWAY, NEW YorxE 








Wagon Sox Iron. 


inch, beveled edge, Nos. 11 and 12......2 ?0 
Bic = ~ 13 and 14......3 00 




















inch, > a os 11 and 12......3 10 
inch, 1g and 14......3 30 
Sheet Iron: 

= Io 4 14 2 

or I 2 
No. 18 to = 2 H 
No. 22 to 24 3 15 
No. 25 to 3x 
No. 3 40 
No. 3 5° 





Iron Boiler Plates. 

















Cleveland Iron Mining Go., 


Mercantile Bank Building, 
CLEVELAND, O. 
Organized 1850. 

Total Teethers: —- 4,200,000 


Dealers in Lake Superior iron ore 
Mich, their own mines at Ishpeming, 
c 
pecially y ategtet for making strong, 
tou Laser for carryi = pee 
short 


portions of mill cinder an 
ores. 






















































































Tank, Bl inch and heavier 2 60 
C No. 1, 2&5 
CHNo.r “ . 3 I0 
CH Flange, “ bad 3.55 
, a 435 
Solid Fire 5 10 
Steel Boiler Plates—1-4 in. and Heavier. 
, SRE 2 75 
Shell............ 3 15 
Flan 345 
Marine Flange 3 85 
Fire Box 455 
Above includes plates 90 inches wide. 
go to 96 in. wide Xéc D extra 
96 to 100 in. wide ee 
too to 104 in. wide %e Ol“* 
104 to 116 in. wide. pecial 
American Cast Tool Steel. 
ROUND, SQUARE AND OCTAGON. cts. Ds 
1 to 2 in. inclusive 09 
916 to % in 09 
7-16 to % and 2% to 3 in 10% 
togin II 
to 11-16 and 4%...... 10% 
to 6in Ir 
to 9-32 and 6% to 7 in 12 
3-6 in 14 
Flats. 
cts. Bs 
2 to 9-16 wide by 2 to % thick....... ietniannsennsasinen’ « 
Bessemer and O. H. Steel. 
Machin base price, 2 75 
Tire —_ = "3 75 
Spring oe 3 25 
Sleigh Shoe - 275 
FD Cali iseccnccsccse nccecesesveoncecssenseee ” 3 00 
Cutter Shoes, tapered and burr. ” 3 00 
English Tool Steel. 
16c 
Hobson's “* Best” 16¢ 
** Choice”’ 6c 


Burden Boiler Rivets. 
$32 » %, 11-16 and % inches diameter...... scsceesee, OO 



































dge \, 3, 11-16 and &% inch diam........... 4 00 
SCRAP IRON AND OLD METAL. 
Net Tons 
No. 1 R. R. wrought scrap......... eanenooccoees -$19 oo 
No. 1 wrought scrap. 17 40 
No. 1 Machine Cast SCTAD.........cccsesees eosses 12 OO 
Iron axles 24 00 
Axle turmingS...........ccccccrscscrees oe as: F 
Wrought turning (free from cast)......... « 12 00 
Cast borings 8 oo 
Uncut wrought iron boilers...........0..+++ « II Oo 
Steel Saser plates 17 00 
Grate 8 oo 
Pipes oa i fiues (Clean) 13 50 
Tank iron - 13 50 
Hoop and | band iron 10 00 
Sheet iro 9 5° 
Wrought driilings Ir co 
rie iron 10 00 
rted 7. Messrs. Brack & PoLLock, Cin- 
nnati, 
Railroad Ween ERE Ee ne $20 


No. 1 Country 
Stove Plate 
Machine Castings mu 


Saks Pree 25 




















DALLIBA, CORRIGAN & CO., 


Iron Ore & Pig Iron, 


Rooms 716, 717, 718, 719 Perry-Payne Bid’g, 
CLEVELAND, O. 


OGLEBAY, NORTON & CO., 


Successors to Tuttle, Oglebay & Co., 
Commission Dealers in 


trom = Ores, 
FROM MARQUETTE, GOGEBIC AND MENOM- 
INEE DISTRICTS, 
OLEVELAND. OHTO. 








j. H. OUTHWAITE. W. G. POLLOCE. 


J. H. OUTHWAITE & CO., 


Exclusive attention given to 
LAKE SUPERIOR AND MENOMINEE RANGE 


Irom Ore, 


Perry-Payne R'la’c. tneveiand, O. 


THE CONDIT-FULLER (0., 


Pig and Bar Iron, 
CLEVELAND, OHIO. 


Cc. POPE, 


COMMISSION DEALER IN 


[ron Ore, Pig Iron 


AND METALS. 
Cleveland, ” 








Ohio. 


PITTSBURGH & WHEELING COAL CO., 


Ohio Steam Coal and Coke. 


Mines on the Cleveland, lenin & Wheeling 
R.R. Capacity, 3,000 tons daily. 
Office, 6 Mercantile Bank Buliding, 
OLEVELAND, OHIO. 


Lake Shippis« Paint Tacei«e 1 
Jas. PaTTERSON, Bales Agent. 











Hartman’s Patent Inside Sliding Window Blind 


rge. This 
is an item of 
immense mag- 
nitude, and 


Ree 


week 


and the on 


gives entire 
satisfaction. 
ore ie enate 
Agents wanted everywhere. Send for l illus- 
trated catalogue and prices. Manufactured by 


GARTMAN & DURSTINE, *232 2eavex.8 
For Sale. 











—ONE— 
Harlow Lubricator. 


Brand new. Cheap. Address, 


LUBRICATOR, 


Care Iron Trade Review. 





ESTABLISHED 1554. 


PETER GERLACH & CO., 


MAKERS OF 
Saws, Tools and Machinery. 
Office and Warerooms, 28 Columbus st. 
Factories on Columbus, Winter and Leos 
ard streets. 


Cleveland, O.,. U. 8. A. 





COWLES 


Pure Aluminum 
$1.25 PER POUND. 


Quality guaranteed equal to aby on the 
market. Manufactured 


The Cowles Electric Smelting & Aluminum Co., 
LOGKPORT, N. Y. 
Also manufacturers of 


Cowles Aluminum Bronze, 
Cowles Aluminum Brass, 
Cowles Siiver Bronze, 
Cowles Silicon Bronze, 
Cowles Aluminum iron 
INGOTS AND CASTiNGS. 
@@P Correspondence solicited. 











Sannin ee nat mati 








14 ‘Tue Iron TrRaApDeE Review. 

























































































































































































































































Visea. 
Solid Box dis 6e 
Parker's. dis 20@25 
Prentiss. dis 20 
Stephen’s dis 
Barrett's. , + 
Miller’s Falis. dis 40 
Merrill’s. dis 10@15 
Howard dis 30 
Wire. 
New List, Jan. 18, 1884 
Brass and copper dis 
Bright and annealed, sa on. 7o&1 
s 


ne - Nos 10& 
Gopperes Nos. o to 18, mark t..dis 709708 
vanized Nos. o me ” © ecceeeeeGl® 6585 


Aan 



























Tinned market Nos. © t0 18.........0006 sess dis 67% 
Cast steel dis se 
Tanes B Wire dis 10 
Annealed | Fence, Nos. 8 and 9... 73 
Annealed Grape, Nos. 10 to 14 75 
Stub’s Steel regular 
Coce’s uine, dis se 
Girard Standard. bidethieheewbsa otsesee seeeveeelld 7o& 10 
ltural is 75&1e 
iechanics’ dis +. &3 
Bemis & Cali’s Combination ...s........--++-.Gis 35 
Donohue’s Engineers dis 20&10 
Lamson 4 Sessions Engineers............00++ dis 60 
ay Spencer’s Drop ee «eels Te 
William eccsceeresGll® 10 
Alligator - scccssseeeGl lS 48 











Webster, Camp & Lane Machine Co. 





Automatic or Slide Valve Steam 


MANUFACTURERS OF 


Mining Machinery, 


Improved Band Friction 
Holsting Machinery, Geared 
er Direct Acting, for round er 
Gat rope. 

Wire Rope Haulage 
Machinery, 


Endless or Tail Rope 
Systems.) 
CORNISH PLUNGER AND 
BUCKET LIFT PUMPS. 


Engines, Sheaves, 


Cages, Buckets. Etc. 


®@ Send for Catalogue D. 


134 .N. Main St., AKRON, OHIO. 




















THE GuUM BLASTIOC ROOFING 


[° ABSOLUTELY NON-COMBUSTIBLE. 
Costs only $2.00 per 100 square gd 


nted it is Guaranteed to last 10 years, 


trongly endorsed by New York Board of Un- 


derwriters. Just the article for the South. Send stamp for circulars, samples and particulars. 


GUM ELASTIC ROOFING CO., 41 West Broadway, New York City. 











































































































Jack Screws, 
MACHINERY SUPPLY MARKET.| m0 
Anvils. Nuts and Washers. 
ri BDBo@re | Bise of vad inches 5-16 
Wrights = ADBr2 | Square. vnneneeonn fs i # d 
Bellows, ¥ ereeseeescocees 13H 1 11% - 
, FEI" 8...-00vereeree +o ee mm 8 soo Be. e > : 
— wunleds"e dis soso boxes add 1c to list. g 
ee o ee 10@s0 : . ase: (wire.) ii a 
Belting uly 14,1 3 70 &10 
Sakae Standard Penny Nails, @iey caid rate 
Boston Belting Co’s “or Siemtescainid 
“s a = a er? pe Less than car lo 
Hoyt’s Short - Lap..... tt A dis 4s Ollers. 
Cleveland Rubber Co. extra standard.dis rat Zinc ona 3 Tin dis 60 
’ Ghults Raw Hide Leather Belting, single, Brass and Copper........ccccccccccsccccssrses svoeee dis so 
84° | Malleable (Hammer's), No. 1, $3.60; + | $4.00; 
Shuits Raw Hide Leather Belting, ==" MO. 3, $4.40 B A dis ro@r1o&r0 
and Light Double. Packing, Steam. 
= os od oak oe Boston Bel Co dis 
alexander Bro cue tanned. .. Pac HEMP......ccecereese.§ DIO@II 
Blowers and Exhausters. Russia Packing O  scsvsibiotaebisaial * M4 
B. F. Sturtevant’s. a dis 20 | Italian Packing 9 ennesecees ccna B 
Boston Blower Co., dis 35 | Plumbago Pist 
Buffalo dis 35 | Morrison’s +‘ Bae 
Dosen, Steet Rubber. @dnas 
ee u Fccccces 
9 B9KO10% | Excelsior Rubber rer: 
Picks. 
Railroads, 5 to 6 Bs. 12 dis 60 
, 4 «8 to7 Bs $13 dis 60 
Pulleys. 
Iron Putlem. Walker List “ S 
go | Split Wood lieys dis on 
50 Rivets. 
5 Iron, Thousand, list November 17, s 
33 Iron, Ordinary, Cooper’s Block and Carriage 
as eoeces dis 40 list Movembet 17 dis 5e 
“ Little Giant Drill... is © | & dis 5e@so&10 
’ ”? 
Horton ae a yop Rope. - 
’s Independent dis 45 Manilla, 6 inch ON OVET..........00000 me 15 
Wotional Comba tion dis 40 | Sisal, HG inch and OWE .....c.cccccsccceseceseeee Sd 
“ s 40 * 
queetiens at ope te tile Sand Paper 
Moree H. H. Barton's dis4o 
th BF Dicccnsereccoeyacse cvecsesoossossseed 
Skinner's Independent Lathe.. New England Fiint ‘ais 
on a Lathe........ rton’s Garn 20 
“ Dril Saws. 
P dis 
Cutters and Reamers. Disston’s Circular 40@ 3 
d.. eeeeeeeeeeeseeeeeeese Seeeee eeccccces “ Scroll Net 
Pratt & Whitney Hack Saw Stubs dis 20 
‘& Sharpe, Milling Cutter dis 15 }- Ma  --papanpnaanannannanens esceneses ~eaneee is = 
Sreys “ "Gear Cutters..... seesee eccoceefl lB 1§ Saw Swa 8 Disston's Ais 20 
+ a iM ge Drag my -—S 
Bteel +) : ulay Ie 
a ge ot a Wood 8a WB eecseeose sseseers seseeneeeld® 4O8LTO 
Drill and Drill Sockets. Cross-cut Saws.............. dis 7oc per ft 
Twist drills. nes ae se&10 = Dexter Crose-cu B-CULB........-. Ais sec“ 
orse d Straight shankto jf “ Diamond “ — cccccccceees goc 
a 1%" — = ". dis 50&10 a Tuttle Tooth Cross-cuts.dis asc “ 
Morse Tape and Straight shank Larger e-man 
than 1 dis 25 me me IID sccaneteeesicicsenesen ee. th age per pair 
Excelsior Saw Tools ‘ 
Perfectio: eveceesccecsooes secee: $15 
Detroit aw Works, Circuiar...ccccccsse-dis : 
a se " | RRR natin 
Mo. 4 to Mo. 54 to Flour, C. B. o « I cewssetionae wale 4s 
by * -. 7: a * 2%c Screws. 
x bege + ‘oolte c 5c c Wood Screws—List Jan 27, 1889. 
a DB. c 5 c 3 ¢ Flat head iron dis 50 
1oBcans,10 c sc Round head iron dis 40 
ro cans,lessthan ) Sy SS RRR eae RRR ai dis 45 
10 to ¢ to ¢ THe Round head Drass.......ccceeeseee esetcanciicencal is 
Emery Oloth and Paper. a Cap... is e 
Barder, Adamson & Co. dis 4s@so Set CHC. P dis 70 
H. H. Barton Adis 50@50&S | Machine, fiat head, iron dis 65 
Emery Wheels. Machine, round head, OS eS dis 60 
Detroit dis Bench end and hand— 
Norton’s dis Lag or coach...... dis 10 
Grant dis Of Coach, Be gimlet point..........cccccccrsses 
Sterling Shovels and Spades. 
mcncouscosccees ensousooossoesesoscscosl dis 10&33% P' 
one pt dis 55 | Ames’ list November 1, 1885........00seccseeresGi8 20 
sacecccacecerasesssecces dis §@70 EN ERS dis $35 
vitrified s6o | Hussey & Binns, railroad...............00Gis 
Vulcanit dis 10o&10 Taps. 
Files. Ey Cards, _- Hand and Nut toa Assen 50 
eocccesnscoosssoossonced dis 6o&10@6o&1o&10 | Carpen OO ied’ 
Widjetace._.-- ..dis 25 | Morse “ a owls 5 
Kearney & Foot.........0+ dis 60&1 1o&10 | Pratt & Whitney = * new list dis te 
Black mond....... deanna dis 60&1 1o&10 | Machine Screw Taps....... ecpeneee ieeneaionaaaed dis 
esocnsocee eooeccoccccconcesee 60&1 1o&10 | Pipe Taps to 2% in dis Jo 
Disston’s Stay Bolt Taps dis 
Wes 870 | Stove Bolt Taps........ dis 
@tub’s dis 25 | Pulley Taps............ dis 40 
Grobet’s.... — ~ M4 Twine. BC. B. 
a ee File ‘works, hand cut.........esse0# dis 50 | No. 12, Flax Twine, 4 pane 4D Delis... * 
No. 18 i 
Hammers, No. “ “ “od 27¢ 
dis 40 +Piy y Hemp. & i ie mi (Spring Twine) es 
pd on lit, Jan. 15 ~y 4h fe TID Balls... sssssvene ssoveseseenees 12K¢ 
Heavy hamuers a ee en under 5 Ds. 1 Ely SO WP Bee icce cesccnesconscsncsesed = 1c 
over 5 Ds 14c, new list. tton Wrapping, 5 Balls to D............... 15@1 








FROM 1-4 TO 15,000 LBS. WEICHT. 
True to pattern, sound, solid, free from blow-holes and 
ot unequaled strength. 
Stronger and more durable than iron forgings in any 
position, or for any service whatever. 
60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of 


5 l E [ this steel now running prove vhis. 
Crossheads, Rockers, Piston-Heads, etc., for Locomo- 
tives. STEEL CASTINGS of every description. 
Send for circulars and prices to 
Chester Steel Castings Co., 
CHESTER, PA. } 407 LIBRARY st. *PHIADELPHIA, PA; 


“Treated” COTTON, Rubber Lined 


Fire and Mill Hose. 


EFabric Fire Hose Co., 
13 and 15 Park Row, NEW YORK, N. Y. 











THE THOS.D.WEST FOUNDRY, CO. 


CLEVELAND. O. 


IRON.CASTINGS. 


DAILY MELTING CAPACITY FS °TONS~-SPECTAC 


FACILITIES Fen ECO 


NOMICALY TU) 


INING © 


SMOOTH CLEAN CASTINGS. 
DUPLICATE WORK & SPECIALT Y 








Detachable and Roller 


CHAIN BELTING, 


MADE IN ALL SIZES OF 


Malleable Iron 
and Steel, 


DESIGNED FOR 


Rlevators, 
Conveyors, 
Drive Belts, etc, 


For handling materials of all 
kinds. 





Send for 1890 Illustrated Cata- 
logue. Address 


The Jeffrey M’f's Co., 


183 East Ist Ave., 


COLUMBUS, QO. 





F. A. SACKMANN, 


16 Huron St., Cleveland. 0. 


STEEL ALPHABETS 
STEELNAME E STAMPS 


LAAN L 






Steel Name Stamps (1-16, 3-32 
or % inch letters, 15c. per letter 


PATENTS 


@OLICITOR & COUNSELLOR, City Hah 
Room 48. 


THOMAS P. SIMPSON, Wash- 
S$ Patent D.C. Noatty’ 8 fee until 


Obtained. Write fer 
Inver te~”’s Guide 














UNION 
ELECTROTYPE 


FOUNDRY 
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OUR SYSTEM IS I 


OIL ALWAYS BELOW BURNERS---BY USING OUR SYSTEM. 


SURABLE IN ALL INSURANCE COMPANIES. 
WE GUARANTEE INSURANCE WHEN PLANT IS INSTALLED ACCORDING TO OUR SPECIFICATIONS. 


ME AERATED FUEL CO. 


425 MAIN STREET, SPRINCFIELD, MASS. 
FORGING, WELDING, BRAZING, MELTING, ANNEALING, HARDENING, TEMPERING. 


THE GILBERT & BARKER MFG. CO., Springfield, New York and Boston, General Agents fer U. $. 

W. S. COLLINS, Tempce Court, 7 BEEKMAN St., ROOMS 814-816, New York. 

PICKETT, SON & CO., 170 Lake 8T. CHicaco, iit. 

HALL STEAM PUMP CO., Pittssuran, Pa. 
« o 


Also for Michigan and Indlana.ia, 
S7SEND FOR CATALOCUES. 6 






CHILION JONES, Gananoque, OnTanio. 
G. M. SMITH, Los Anaezes, Oat. 




































HARDWARE MARKET. 
Augers and Bits. 

eocecccscocccocosee cosced dis z 
Coneaes augers and bits sees 
Cook’s Douglass Mfg. Co dis 55 
Russell Jensinge’ augers and bits............ dis 25 
— A Bits, Clark’s small, yin : 
man ia } qo ec cceses cee ccscccscovooesooeeee die peat 
— Augers, tavern Adjust. %... 3 

3’ ust. 
Hollow, 4 Augers, Stearns’ Adj vals zat 
Gimlet age scosconees per gross $ 
Standard Bit Stock Driils.......--. Toss 
Ship AUZe|¢>s...ccorereeressvoves ooolis seamen 

Axes. 
Makers’ and Special Brands— 
First quality Bae $8 co 
Others doz $7 co 
Full polished oo 
Bolts. 

Cast iron barrel bolts............ eennecconencesoccced dis 70 
Cast iron shutter Ls CPtCrccccr eee oT | 70 























Buckets, Elevator. 









































dis so&ro 
Butts. 
Wrought brass. dis 75&10 
Cast brass, loose joint dis 33% 
Cast Iron— 
Fast joint, narrow........ eoneeesccccedl dis 
Fast joint, broad 
n s Io 
oint, jap. dis 70&10 
‘ae cint ‘fap. with acorns 8 708&10 
Loose pin {| Sepsestesescccesvecesccsses dis 7o&10 
vs pin, japanned acorns......... soccer 8 FOR 10 
i Loose pin, acd soars, jap. plated tips.......dis 7o&10 
rought 
Wrought, — joint, RTT ccccesecesnpeis dis 70810 
Wrenaaie fast joint, broad.............00... dis 7o&10 
Wrought, loose joist, broad........... 70& 10 
Table Butts, back fla NODS BOB since cscncescoved dis 7o&10 
Regular inside blind dis 7o&10 
Light inside blind.......... ......ccccessesees dis 708&10 
Loose pin dis 7o&10 
Light loose pin dis 70810 


Oarbonized Felt and Building Papers, 
(POWERVILLE BRAND.) 





Eberts B Detroit. we _ 
8 Bros., To . feet. 
No. 1—Slaters’. ii $1.25 
“A,” Stringed Roofing, Light. 2ESEIRSAE 2 





“=: ” Stringed Roofing, Medium... 
sid, =" ” Stringed Roofing, BNE cccnccsbihacousses 
Stringed, Rosin-Siz 


MILCELLANEOUS. 





eee ee eceseesecces 








Coal Tar Felt, oN | SCR 
Coal Tar Felt, 2 Piy, ® roll 108 sq ft...... 1.42% 
Coal Tar Felt, 3 Ply, $B roll 108 sq ft...... 1.85 
Roofing teh, GBD voccocssosssccccecosseccccesee 
Revised List. 
ewes ¢ pare. ooeneal Bair I 7 
Trace, rea _aeneee UEP cceccencncnnne $0810 
batrty une, 1887...dis so&10 
German Coll Ii isto of J June, un soul astoe 
wanized Pump Chain........ ....cccsseses 
ack Chain, Iron...... Seccccencsoooooes esese scone 25 S 
Chain, Brass 7S 
Chisels. 


Socket Framing and Firmer... 
t Framing and Firmer, | Buck Bros.dis jo 
Framing, Lh. & 








ry Smee and * 
Tanged Firmers deans 
Outilery. 
Table po 
Excelsior Pocket net 








Fibre Ware—Standard. 
Nos. 1 5S 5X. 

















Pails, water, 12 qt............. $4 00 $4 50 
Dai. 1 t ccceeeee De OY BR SI Becccese 
Fire ys 44 4 Fed 5 0 séeeee 

BAT ..ccceccccccccccccvesecccccescocccs © CO 6 BD cocces 
pa sonces. ese a +4 eevee 
ug; GD seccce ccneee 
Chenber sand ° 
Slop erocccesveenecces 650 750 8 go 


rare ee ntl OE os Gt... Ses 9 Oo te Go 


X 


















































Basins, wash— 
10% inch BOB 3 2B ccoee 
iz inch 225 275 325 
i tock BiB 13 
) § | BERR es Se sacsch 
— iad 12 ls xenon : BE cesese 
ets, waste a RS ons 
Spittons, “ Daisy ag i Sood 
8 inch 4 00 450 500 
to and 11% inch ro) se 
No. 1 plain ; No. 5 decorated ; No. sx whi 
decorated. 
Gimlets. 
Nail and dis 1 
Double aioe list er 4 
Bes" eccce ecccessecescsccesee STOSS $12, dis ates 
Hanger 
Barn aS tterns.......0-Gis Cook 10@7e 
Scranton....0.... semesens eetnrnnenerainel is 33— 
Kidder’s dis s0&10@60 
Terry’s Patent....... -§ in., $12; 4in., eda. Sons 
Paragon s 16 
Richard’s. is 30@30& 10 
ss Nails. 
Ausabl bee . A a dis 
Sues le, BD..23 24 25 26 38.........0 wenernecsesed 40 
Putnam, Ne a 20 at 23 dis 45 
dis 25&10 
Horse Shoes. 
Burden, at % keg $4 00 





R. I. Horshoe Co., Perkins’ Imp. at 


Mule Shoes, at factory.........0000 ——ae 
Knobs. 

Gocrinns, Degageet........AB grees Sep Cie Stee 

Base, dis 

Ps ay AS new list. "ie aan as 

Door mineral dis 





Eee $4 5 














Door Por. nickle $2 25 
$2 a5 
Locks, Bolts, Etc. 

P. & F. Corbin, Locks and Bronze Goods. 
Door locks, knobs — ae beaten eee. Gis 60& 10 
apanee | and ke ecccesceecseese GIS —. 

Padlocks and padlock keyS............00. .-.- 
Bell pulls, mineral, and jet dis oan 
Bell pu!is, genuine SIR coctesctscanesd dis 60&10 
Lever bell pulls, uine bronze........ dis 60&10 
Butts’, genuime Dronze......cccccccceeseseess 60&10 
Butts’ bronze plated dis 60&10 
Store door locks and latches............... dis 60&10 
Sieoier nlogeetegicguaaiie boccns Me aahee 
u n ps,genuine 10 
Shutter hinges, bronze plated.............00..« dis 70 
Flush bolts, genuine bronze................000+ dis 70 

Shutter knobs. genuine bronze...........000. d 

Shutter bars, operas ben MMi csccesocesccsnsted lis Pm 
Sash lifts, genuine bronze.............cc0scceee 8 60 




















Bishop" ra A Sash Locks......8 —— 
Plambs and Leve s. 

Standard list.. dis 7o&10 
levels. dis 7o&10 

Davis’ inclinometers dis 10810 

Pumps. 

Cistern, best makers..................... “amd 

Pitcher spout,best makers dis iséiro@éoe: 10 

Pitcher spout,cheaper MOOAG.......0000: 70@70&5 


Pokes, Animal. 
Bishop’s I. X. L 
Bishop’s O K 
































Bishop’s Pioneer 
Bishop’s American 
Rakes. 
Cast steel assays 
Razors. 
ne Ki a r+ Br So “ 
nant olme utcher............ > 
Rifle rasor $04; 5° net 
Rat Killers. 
Schuyler’s. 8 gross $15 co 
Seales. 
Hatch, Counter, No. 171........00.ss0000 8 doz $21 oo 
Hatch, Tea, NO. 161.......0cceceeee * dos $5 7597 ce 
Chatillon’s Grocers. 40 
Family Turnbulls...............00+ eooeeslis go@s0k& 16 
Scale , List of January 
12, 1882 dis s0& 10@50& 1084 





Screw Drivers. 
— Ree & LL. Co.’s Varnished 
es 











z @ dos 25 
Squares. 
Steel and iron 
Nickel plated. --, fais Ts&10@se 
ton’s try square and T soon@is 4g&10 
epee tt he, etry end miter 




















Tacks, Brads, Etc. American iron cut tacks................. dis 77%&10 
tacks dis 4 &1o 
New List, Oct. 19, 1890. Copper finishing and trunk nails......dis somre0 
American iron carpet tacks all kinds Cigar box nails dis soa&ie 
dis 7774 &10 Finishing nails... 
Steel carpet tacks all kinds................ dis 75&10 | Hungarian nails and miners’ tacks...dis 6o&10 
Swedes iron carpet tacks, all kinds Gimp and lace 
dis 75&10 a. ed. 
Swedes iron tacks dis 75&10 | Trunk and clout nails 
Swedes iron Upholsterers’ tacks........dis 75&10 | Tinned trunk&clout nails 
Tinned es iron tacks............... dis 77%&10 | Basket nails 
Tinned iron Upholsterers’ Chair nails 
tacks. ...dis 774%&10 | Commonand patent brads.....0........+ dis 66810 











FREICHT AND PASSENCER 


ELEVATORS. 


L S. GRAVES & SON, 
Main Office and Works, ROCHESTER, N. Y. 


BRANCH OFFICES: 


NEW YORK, 92 and 94 Liberty St.; BOSTON, 113 Devonshire St.; 
DETROIT, Hodges Building. 


SEND FOR OATALOGUE. 


MECHANICAL RUBBER GOODS 


— OF — 





St. LOUIS, ger Roe Building 





Superior Quality. 
PACKING, BELTING, HOSE, GASKETS,'TUBING, Etc. 


eo Brothers, 


42 Public Sq., CLEVELAND, 0. 
AGENTS—JEWELL LEATHER BELT. 





ESTABLISHED 1849. INCORPORATED 188.. 


The Detroit Saw Works, 


MANUFACTURERS OF 


CIRCULAR, GANG, DRAG, MULAY & BAND 
SAWS. 


Moulding and Planer Knives, Emery 
Wheels and General Mill Supplies. 


It will pay you to get our prices and'guarantee. 
66, 68, 70 and 72 Fort St., East, 
DETROIT, MICH. 


g 


“S) el®o IOs: 





Mention this paper. 





The Ullmann & Philpott M’f’g Co., 


MANUFACTURERS OF 


PURE READY-MIXED PAINT, COLORS IN JAPAN AND OIL, U. & P. M’F’G CO.’S 
PURE WHITE AND COLORED LEADS, Etc. 


80-01-03 Merwin St.. CLEVELAND, O 





SAVE YOUR MONEY BY USING 


(HERCULES.) —THE— (PEERLESS.) 





Isaac BB. Potte Pipe Fittings. 


Consisting of Ells, Tees and Crosse¢, and the connectin 


without cuttin 
and Lead Pipe without solder. For sale by the IBAA 


of Iron Pi 
B. PIPE FITTINGS GO. oes CO. , 306 





North High Btreet, Columbus, O, 











s capcilidnatecanaanee eee ee 
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Classified List of Advertisers, 


The star (*) indicates that the adv. appears 
alternate weeks ; the dagger (}) once a month; 
the double dagger (}) once in three weeks. 











PaGE 
Alaminum— 
Cowles Electric Smelting & Aluminum 
Co., Cleveland...... 13 
Bath Tubs — 


attagpnene Water Heating Co., Chica- 
go, Til... — 
Bolts and Bolt Machinery— 
Upson Nut Co.. Cleveland..... . 16 
tSeaton Manufacturing Co., Cleveland... — 
Belt Holders— 





*W. R. Santiey & Co., Wellington, O........ 20 
Bollers and Boiler Attachments— 

Babcock & Wilcox Co., New York............ 20 

Wm. B. Pollock & Co.. Youngstown, O..... 16 

EH. H. Jones & Co., Cleveland.............00... ++. 18 

Hazelton Tripod Boiler Co., Chicago......... 18 
Blowers— 

W. H. LaFountaine, Cleveland, O.............. 18 


‘Coal and Coke— 
Pittsburgh & Wheeling Coal Co., Cleve- 
land... 








aaa ied west I 
Cornice Work— . 
W. H. Mullins, Salem, O 10 
Oranes and Derricks— 
Wm. Tod & Co., Youngstown, O...........s0000. 18 


Chain Belting— 

Jeffrey Mfg. Co., Columbus O...........00s0008 14 
Carpet Cleaning & Laundry Machines — 

W. H. LaFountaine, Cleveland, O............. 18 
Damper Regulators— 

*Curtis Regulator Co., Boston, Mass....... _ 
Die Makers. 

Avery Stamping Co., Cleweland...........000. 12 
Drilling Machines— 

Universal Radial Drill Co., Cincinnati, O.. 12 
Drop Presses— 

Toledo Tool & Machine Co., Toledo, O 
Slevators— 

lL. 8. Graves & Co., Rochester, N. V.....0000. 15 
Explosives— 

Hercules Powder Co., Cleveland 18 
Electrical Manufactures— 


eveland Electrical Mfg. Co., Cleveland — 
rush Electric Co., Cl 9G .ccccccrcccccccccses 12 


Elevator Buckets. 
Avery Stamping Co., Cleveland.......ccess-. 22 
Emery Wheel Flanges— 
eWare & Tapley, Chicago, Il......cccccceeceees _ 
Emery Wheel Machinery— 
* ‘J. Wendell Cole, M.E., Columbus, O., or 20 
Chicago, Il 
Engravers and Klectrotypers— 


Keli Electrotype & Engraving Co., 
Cleve 











land 17 
Union Electrotype Foundry, Cleveland.... 14 
Engines (Steam) 


*Chandler & Taylor Co., seageia, Ind, 11 
Wm Tod & Co., Youn ‘stown, O 
Skinner En: ne Co., Erie, Pa.. 
Aetna Machine Co., ‘Warren, oO 
C. H. Presley, Cleveland......... 
E. H. Jones & Co., Cleveland 
Buckeye Engine Co., Salem, O 
Clough, Witt & Co,, Cleveland...............0 12 


@ngines (Gas)— 
Schleicher otane .& Co., Falledeiphia, 
Pa. and Chica 










cvsecnecovonedegpeebosetocecscecs 19 
Van Dusen my: bewine Co., Cincinnati, 
17 
Pll. ca (Oil) 
C. H. Presley, Cleveland, 0......00.-cessssesess 12 
Bngineers’ Specialties— 


*Curtis Regulator Co., Boston, Mass... 
Sensible Packing Co., Chicago, Ill 


Engineers and Contractors— 





E. H. Jones & Co., Cleveland.............ssssers 18 
Bjectors— 
James Jenks, Detroit, Mich 12 





Files, Makers of— 


olds Bros., Columbus, O.........006 sss0+. 20 
A. & H. Gough, Cleveland.............-cccccsseeees 12 
Parkin & Bosworth Co., Cleveland............ 20 


Forges— 
Cleveland City Forge & Iron Co., Cleveland 20 
Foundries— 


Thos. D. West. Foundrv Co.. Cleveland..... 14 
Canton Iron Foundry Co., Canton, O........ 20 


Foundry Oupolas— 

Victor Colliau, Detroit, Mich............ccccsse» 12 
Frost Proof Steam Traps— 

*Curtis Regulator Co., Boston, Mass......... — 
Furnace Feeders— 


Brightman Stoker Co., Cleveland............. 19 
Galvanizers. 

Avery Stamning Co., Cleveland.........00....+. 12 

H. H. H:dell, Cleveland............cccccssrreseeeses 20 


Gas Machines— 


Detroit Heating & Lighting Co., Detroit, 
Mich atl 





Gear Cutters— 
Palmer, Cunningham & Co.,Philadelphia, 
Pa 





Gum Roofling— 
Gum Elastic Roofing Co., New York N.Y. 14 


Grapples, Excavators and Dredges— 
Jas. H. Lancaster, New York.............0000 o 37 


Heating and Ventilating Apparatus— 
Synge Heating & Ventilating Co., Ak- 


Pe IC as Pre seeeeees 

wi x LaFountaine, Cleveland, O............. 18 
Hose— 

Pabric Fire Hose Co., New York... ........... 14 





Heaters and Purifiers— 
—— *. Bierce Manufacturing Co., 








. H. Jones & Co., Cleveland... I 
wert Webster "& Co., Philadelphia. "Pa 20 
*Exhaust Steam Purifying Co New York.. — 
Hangers— 

W. H. LaFountaine, Cleveland, O............ 18 
Injectors— 

Columbia Injector Co., Cleveland............ eo 38 

Penberthy Injector Co., Detroit, Mich...... 20 
Iron and Steel Roofing— 


Sykes Iron & Steel ~ my, Ay Niles, O... 19 
aeeege Iron Roofing Cambridge 


eum Iron Roofing Co., Cleveland .. - 19 
Thompson Manufacturing Co. Cleveland, 19 





Berger Mfg. Co., Canton, O...........c000 desta 19 
Eberts Bros., Detroit, I lettin haces 20 
Kanneberg Roofing Co., Canton, O.........0. 19 
*“W. 7. Burton & Co., Detroit, Mich... 19 


“The Long Steel and Iron Roofing © ‘and 

Corrugating Co., Indinapolis... ee 
Iron Ore, Bar and Pig Lron— 

Dalliba, Corrigan & Co., Cleveland.... 
Oglebay, Norton & Co., Cleveland... 
Outhwaite & Co., Cleveland. 
| Fuller Co., Cleveland, Oo... a 
E. C. Pope, Cleveland.iceccccccccssssovee a <8 
Cleveland Iron Mining Co., Cieveland...... 13 


Lathes— 

H. lL. Shepard, Cincinnati, O............ ccosecccs EB 
Lathe Dogs— 

Palmer, Cunningham & Co., Philadelphia 12 
Mining Machinery— 

oe a Camp & Lane Machine ed 

eCopeland. & Bacon, New York........ ccccescce — 
Machine Shops— 

watron. Camp, & Lane Machine Co., 











Machinists? Tools and Senaitiien: 


Parkin & Bosworth, Co., Cleveland...... 16 &20 
Garvin Machine Co., New York........ ecscecees 19 
oe. Presley, Cleveland, Diiscee os 12 


Steel Rails, Blooms and Billets— 
Cleveland Rolling Mill Co., Cleveland....13, 16 
Sheet 8 


{CLEVELAND BUSINESS DIRECTORY. 





Bolt and Nut Works. 


HE UPSON NUT CO, Manufacturers of 
Nuts, Washers, Carriage, Machine, Plow 
and Elevator Bolts, Coach Screws, etc. 

















Hardware and Iron. 
OM iacturers 0 ROLLING MILL CO., manu- 





facturers of Steel and Iron Wireand Steel 








Cambri Iron & Steel Co.,Cambridge, O 13 
Stampers of Sheet Metal— 

Avery Stamping Co., Cleveland 12 
Stokers— 

Brightman Stoker Co., Cleveland....... wena 19 
Tinning Steel, Etc. 

Avery Stamping Co., Cleveland 12 re. 
Twist Drills— 


Cleveland Twist Drill Co.. Cleveland......... 20 
Graham Twist Drill Co., Detroit, Mich..... 20 


Turnbuckles— 
Cleveland City Forge & Iron Co., Cleve- 
an 





Water Gas Furnaces— 
W. S. Hutchinson, Chicago, II1........0000..... 20 
Window Blinds— 


Hartman & Durstine, Wooster, O............. 13 
Wire Goods— 

*F. Powell & Co., Toledo, O........sccecssercseees — 
Wire Machinery— 


John Adt & Son, New Hi:wen, Conn.......... 12 
Wood-Working Machiaery— 
Indiana Machine Work, Ft. Wayne, Ind 


Egan & Co., Cincinnati, pdbecncousods 

G. or. Scanian & Co., Portiand.” Ba Me 

*Battle Creek Machinery Co., 
SNE) Ci ciieincsarcncrnasieve incivewieckasts iets ~ 














GREAT BARGAIN in oent-bene F ome 
ing Mill Machinery, Engine, Boil 
Shafting, etc. A complete outfit at ennai! 
~~ . L. 8. Consurn, Agent, 87 Prospect 
. Meveland 


The Garrett Picket and Wire Fence Machine, 


a A_ universal favorite. 

i | i Weaves to post in line 
of fence. Thousands 

Wii in use throughout the 











United States and 
{| many of the foreign 








Oil Fuel Process— 

Aerated Fuel Co., Springfield Mass...... — 
Ore Separators— 

H. E. Collins & Co., Pittsburgh, Pa........ . 7g 
Patents— 


Wm. M. Monroe, Cleveland..................000+ 
*Thos P. Simpson, Washington, = 
*Munn & Co., New Kork 








Pumps (Steam)— 
Laidlaw & Dunn Co., Cincinnati, O.......... 18 
EF. H. Jones & Co.. Cleveland. l ideunnsieosetauied 18 
I eee es 


Printing Inks— 
Ault & Wiborg, Cincinnati, 0O.................. 16 
Paint— 


Iron Clad Paint Co., Cleveland, O... 
Akron Chemical Co. ee eee on 32 
Uliman & Philpot Mfg. Co., oie Biase 15 


Perforated Sheet Metal— 


Harrington & King Perforating Co., 

Chicago, Il 
Pulleys— 

Ohio Pulley & Machine Co., Warren, O.... 17 


Picket and Wire Fence Machines — 


seevecceee 12 





S. H. Garrett, Mansfield, O.. IG 
Pipe Cutting & Threading Machines— 

*Wells Machine Works, Fostoria, O.......... 20 
Packing— 

Sensible Packing Co., Chicago, IIl............ II 


Pipe Fittings— 
logs B. Potts Bee wating» Oo. Columbus, 





Punches and Shears— 
Long & Allstatter Co., Hamilton, O 


Pipe and Boiler Coverings— 


American Heat Insulating Co.,Pittsburgh 20 
BRailroads— 











countries. Every ma- 
| chine guaranteed. 

t Fence costs 30 to 50 cts. 
perrod. Agents report 
Catalogue free. Address the man- 


























big sales. 


ufacturer, S. H. Garrett, Mansfield, O., U.S. A. 


Machinists’ Supplies. 


| ea er & BOSWORTH, 9g and 11 So. Water 
St., dealers in Manufacturers’ Supplies, 
Machinery and Tools. 











Steel Stamps and Stencils. 


EHARTY, J. H. &CO., Rubber Stamps, 
Seals, Stencils, Automatic Check Punches 
and N umbering Machines. 92 Seneca St. 


BUSINESS DIRECTORY. 


Akron, O. 


EBSTER,CAMP & LANE MACHINE CoO,, 
Founders and Machinists, 12 Main st. 























26 inch Band Saw, ek ga ke Se 


65 00 

30 inch Band Saw, ° ° u 85 00 
inch Band Saw, - - é . 105 00 
laner Planes 24x9, - - - - 120 00 
Planer Planes 18x54, - - - + 8500 
1zinch Buzz Planer, - - - - 85 00 
fig Saw, 6 saws, - - . ° " 65 oo 
ron Saw Bench,3saws, - - - oo 


Other machines in proportion. All of our 
machines uaranteed to give satisfaction. 
Send for circulars, special cash discounts, 
etc., before buying. 

G. H SCANLAN & CO., 
96 & 98 Preble St., PORTLAND, Me. 





ylT&(}'BORE 


PRINTING [NKS. ° 


» C/N C/NNAZ7/. 
A&W INK USED ON THIS PUBLICATION 


Keep a Record of Your Insurance 


By ordering one of our Improved 


Expiration Registers. 


Blanks for all the essential points of each 
policy. 


ONLY 50 CENTS (Postage paid). 


Will last for years. Sample leaves sent on 
application. Address 


The Cleveland Printing & Publishing Co., 


27, 29 and 31 Vincent Street, 


CLEVELAND, 0 








Wood Cutting 
Tools 


Until you have received cuts and 
prices from 


INDIANA MACHINE WORKS, 


FORT WAYNE, 
IND. 











Printed in the Highest Style of Art, by 


The Cleveland Printing & Publishing Co. 


Cleveland, O. 





Time Tables, Etc 17 
Railway Supplies— 

Cleveland City Forge & Iron Co., Cleve- 

land 20 

Rivet Machinery— 

{Seaton Manufacturing Co., Cleveland..... — 
Rock Breakers and Ore Crushers— 

Jas. H. Lancaster, New York........... ecccecceee IF 
Saws — 

Peter Gerlach & Co., Cleveland. 13 

Detroit Saw Works, Detroit, Mich............ 15 
Shafting— 


*Brightman Machine Co,, Cleveland......... — 
Shapers— 

*J. Steptoe & Co., Cincinnati, O....... eda = 
Steam Heating Apparatus— 


*Curtis Regulator Co., Boston, Mass... _ 
Dessert Heating & Lighting Co., Detroit, 
POC eee eee eee eeeee Ir 





Steam Boiler lnspectors— 


Hartford Steam Boiler Inspection & In- 
surance Co., Hartford, Comm.......ccccccseres 12 
Steel Stamps and Stencils— 
i, @. H. Fleharty & Co., Cleveland........cccseess: 16 


A. S8ackman, Cleveland, O............0c-ce0 14 
Jas. Murdock Jr., Cincinnati, O.......0----.0... 12 


Sheet Iron— 


Cleveland Rolling Mill Co . Clewelend _..13, 16 
Cambridge Iron & Steel Co.,Cambridge, O 13 

Steel Castings— 
Chester Steel Casting Co., Philadelphia, 
‘a 14 














Send for illustrated circular and price list. 


THE DEMING CO., 


SALEM, OHIO. 
Pumps, 


For HAND AND POWER. 


Adapted for BoIrLER FEEDING, FIRE 
PURPOSES, etc; also ARTESIAN WELL 
CYLINDERS and WoRKING HEADs for 
FACTORIES, MILLS and FURNACES 
Mention this paper. 





se , 


sanLEAS 





 MaHoNiNG- Roce R: WoRKS- 5 


MIS? USES, BLAST FURNACES | 


 pipFSis0KSiy 
>W™B.POLLOCK XO YOUNGS TOWN, O. 


EMRoof ! ROLLING MILL WORK. 
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The Lancaster” Rock Breaker and Ore Crusher) THE “LANCASTER” 


Will automatically dig, raise and discharge mud, clay, gravel, sand, hard pan 





14 


jj) 





Instantly adjustable to yield any desired uniform grades of product. 
Half the power only required and is less liable to breakage, and less in 
first cost and also in subsequent wear and tear, and less weight than any 


rival’s breaker. 


For crushing rock for macadamizing and concreting pur- 


poses, and also for reducing ores, these breakers are specially efficient. 
The “ Lancaster ” Crushers are also made in “Sections” for easy trans- 
ortation in mountainous regions. May be mounted on wheels, worked by 
ee horse gear and steam or other power, and also fitted with Rota 
Screens, Elevators and Conveyors. Correspondence and trial tests solicited. 





ores, rock phosphates and fire-clay from their beds and 
banks, and also load and unload vessels or barges with 
sand, coal, ores, grain and other materials. 
ples are made of best forged steel, with four penetrating 
scoops, operated solely by compound leverage, thus dis- 
pensing with the inside sheaves, drums, catches, gears, 
chains and friction, found in all rival buckets. 
may be worked by the “ Lancaster ” hand or horse-power, 
hoisters, or by any maker’s double drum hoisting engines. 

Send for our new illustrated price list, agency terms 
and testimonials, and make appointment to seeour Rock 
Breakers, Grapples, Hand, Horse and Steam Power 
Hoisters at work. Comparison of our prices, capacities 
and merits with all rival Grapples, Rock Breakers, 


Hoisters, etc., earnestly solicited. 


These Grap- 


They 





Self-Penetrating Grapple, Excavator S Dredger. 





Correspondence solicited. Manufactured and sold by the patentee. 





THE ‘CONLEY-LANCASTER” DIRECT STEEL PROCESS. 





JAMES H. LANCASTER, (P. O. BOX 3139) 169 AND 172 BROADWAY. NEW YORK, U. &. A. 








GASOLINE Exenes 


For Threshing Machines, Hay 
Presses, Corn Shellers, Pile 
Drivers, Well Diggers, &c., 
our newest and latest Engine a little 
wonder and a giant to work. 
Send for prices. Mention this paper. 
Van Duzen Gas & Gasoline Engine Co. 
CINCINNATI, OHIO. 








©OOCDSCCHOHOOOOOOCES 


T WeTUE 
i oeiae : 


UFACTURES AND PRODUCTS. © 


THE ° 
OF THE UNITED STATES; > 


° gomenises EveryAsticle made inthis . 


try -Ihdexed and Gassified-and° @ 


@ undereach article the names and addresses: @ 


© THE BEST MANUFACTURERS. © 


© Gmplete in One Royal OctavoVol.of over 1000p, @ 


Frice inGoth,$5. in Leather.$7, ° 


INDISPENSABLE 
to Buyers of Articles in all lines pnd & 
Invaluable as & Statistical work. & 


- Orders received at office of thisPaper- @ 


4662228008800 08088 





Wheeling & Lake Erie Railway. 


THE NEW THROUCH LINE 
BETWEEN 


TOLEDO 
—AND— 

Bowerston, Pittsburzh, Marietta. 
THROUGH COACHES 
BETWEEN 
Toledo & Marietta. 
Through Sleepers Between 
PITTSBURCH AND CHICAGO. 
AND DAY COACHES BETWEEN 


Toledo and Pittsburgh, Via Akron, Ouy- 
hoga Falls, Kent, Ravenna, Leavitts- 
burg, Warren, Niles, Girard, 
oungstown, New Castle 
and Allegheny. 


The Only Line running through 


“BEAUTIFUL ZOAR.” 


4. G. Bram, 


Tas. M. Hatt, 
Traffic Manager. Gen’! Pass. Agent. 


CLI PS EL AUST & LARK 


LECTROTYPE 
fees. NCRAVING CO. 











TRAVELERS’ RECISTER. 
Standard Time. 
Erie Railway. 
Depot, South Water Street and Viaduct. 


soon Dabm 
New York Express............. Sf Sgpacenen 

*Daily. tDaily, except Sunday. {Daily ex- 
cept Monday. 


Cleveland & Canton Rallroad. 
(Standard Gauge.) 
Depart for— 

Zanesville and Coshocton—6:50 a. m., $:00 p. m. 

Canton—6:50 a. m., 3:00 p. m., 6:20 p. m. 
Kent—6:50 a. m., 3:00 p. m., *5:45 p. m. 6:20 p. m. 
250 @. M., 11:10 @. m., 1:30 P. M., 3:00 
P. m., 4:40 p. m., $5.45 Pp. m., 6:20 p. Mm. 10:35 p. 


Newburgh—6:15 a. m., 6:50 &. m.., I1:10 &. m., 1.30 
P. M., 3:00 p. m., 4:40 P. M., *5:45 P. m., 6:20 p. 
m., 10:35 p. m. 

Arrive from— 

Zanesville and Coshocton—10:30 a. m.,6:30 p. m. 

Canton, 10:30 a. m., 2:35 p. m., 6:30 p. m. 

Kent—*8:10 &. M., 10:30 4. M., 2:35 p. m., 6:30 p.m. 

Bedford—6:oo a. m., *8:10 &.m., 10:30 &.M., 1:05 p. 
m., 2:35 P: M., 4:15 Pp. M., 6:30 p.m., 7:10 p.m. 

Newburg’ —6:00 @. M., 7:15 a. m., *8:10 a. m., 
10:308. M., I.05 p. M., 2:35 Pp. M., 4:15 Pp. m., 
6:30 p. M., 7:10 p. m. 

Trains marked * run daily. 


From Cleveland Union Station. 


PENNSYLVANIA LINES. 


Cleveland & Pittsburgh R. R. 





Depart. | Arrive. 
745am|ds525am 
Iispm " 50pm 





For Pittsburgh, Balti- 
more, Washington, Phil- 


adelphia and New York.) dir 10pm 35pm 
745am) I250pm 

Wheeling and Bellaire. Iispm| 635pm 
SXT 10 DP MD] .cccceiscccceeee 

Alliance Accom............. 3 25pm) 1oloam 
Ravenna Accom............. soopm! 825am 





d Daily. * Except Saturday. Other trains 
except Sunday. 


Valley Rallway. 
For AKRON, CANTON AND MARIETTA. 
Depot foot South Water Street. 


Depart. Arrive. 

Valley Junction Mail......... ~725am *“4opm 

Marietta Express............... tirisam *2fspm 

Balto. & Wash. ress.... *400 pm *z0 25 a m 

Cleve. and Canton ress te pm 8isam 

*Daily. tDaily, except Sunday. 

J. T. JOHNSON, J. B. CAVEN, 

Gen. Supt. Gen. Pass. Agt. 





From Cleveland Union Station. 


MtVernon en? Pan Handle Route 


Cleveland & Pittsburgh R. R. 


For Cuyaho Falls, | Depart. | Arrive. 
Akron, Orrville, Mill- 
ersburg, Gambier, Mt. 
Vernon, Columbus, Xe- 
nia, Dayton, Cincinna- 
ti, Louisville, Indiana 
olis, St. Louis, and all 

ints in the South and 

uthwest. 

For Cuyaho Falls, 

Akron, Orrville, malt: | rr m 
ersburg, Gambier, Mt. 5P 
Vernon and Columbus. 











| 8ooamid 7 co am 
d8o00opm| s40pm 








For Cuyahoga Falls, 
Akron, Orrville, Chica- 8co0oam|) 540pm 
Oo, and all pointsin the 325pm/| loloam 
est and Northwest. 





d Daily. Other trains except Sunday. 
Pullman Palace Sleeping Cars daily 
Cleveland, Columbus and Cincinnati. 
et office, Weddell House corner. 


tween 
City 





FT. WAYNE, CINCINNATI & LOUISVILLE 
RAILROAD. 
The Popular Route Between the 


NORTH and SOUTH 


The Direct Route to or from 
Fort Wayne, Indianapolis, Terre Haute, 
Evansville and St. Louls. 

13 mmezs shorter setrweEN 13 
Fort Wayne and Indianapolis, 
Than any other Route. 

QQ wes sworter ano Quicker DD 
BY THREE HOURS, BETWEEN 


Louisville and | Fort Wayne. 


ASE FOR TICKETS VIA 


Ft. Wayne, Cincinnati & Louisville R. R. 


For sale by all Agents of connecting lines, 
East, West, North and South. 


GEO. W. SAUL W. H. FISHER, 
Gen’l Supt. Gen’l Pass. & Tk. Agt. 


FORT WAYNE, IND. 


PITTSBURGH AND LAKE ERIE 


RAILROAD. 


“Cleveland & Pittsburgh Short Line.” 











Twenty (20) Miles Shorter than any other 
route between Cleveland, Pittsburgh, Wash- 
ington, Baltimore and the South East. 


5 Through Trains Daily 5 
FAST TIME. NO DELAYS. 





“ For scenery picturesque and varied, 
Through valleys green, ’mong mountains ser- 
The le’s favorite route I ween, (ried, 
The P. & L. E. sits enthroned as queen.” 


See that your tickets read via 


THE PEOPLE’S FAVORITE ROUTE. 
E. HoLBROoK, CLaRK, 
Gen’l Supt., G.P. & T. A. 
Pittsburgh, Pa. 


SCIOTO VALLEY 


RAILWAY. 


Direct route, Columbus, O., to Circle- 
ville, Chillicothe, Waverly, Ports- 
mouth, Ironton and Ashiand, Ky. 
Three trains daily except Sunday. 
Favorite route, North and West, mak- 
ing close connection at Ashland, Ky., 
with the Chesapeake & Ohio Ry., 
through the canons of New River, 
passing White Sulphur Springs and 
the many Summer resorts of the Alle 
ghenies in Virginia. 











Shortest and Quickest Route to Rich- 
mond, Lynchburg, Newport News, 
Old Point Comfort. 


J. Roprwson, Receiver, 


Jno. J. ARCHER, 
Columbus, O. 


Gen’! Pass. Agi 





— aa 


Cleveland «Marietta Ry. 


THROUCH TRAINS 
BETWEEN 


Toledo, Cleveland and the Ohio River. 


The shortest and best Route via Marietta to 
Washington, D. O., Charleston, W. Va., 
Parkersburg, W. Va., and the South. 


Direct connections at Union Depots, with all 
great through lines to all Points 





WEST, NORTHWEST, SOUTH, SOUTH- 
- WEST AND SOUTHEAST. 


Lowest Rates. Quickest Time. 


Best Accommodations. 


Tickets sold and baggage checked through 
to destination. Reliable information and best 
rates will be furnished by any agent of the 
Popular C. M. 

A.T. WiKorr, W. K. RicHarps, 
. Mer. aQPa&aTiaA 





THE FAVORITE 
—aND— 
PICTURESQUE ROUTE 
—To— 


New York, Boston 
7, and the East. 
The shortest anc 
quickest Route to Pitts. 
burgh, Washington anc 
poe more & the South: 
east. 


New Central Depot So. Water St. and Viaduct 












No. 62, A modation 605am 
No. 72, New York & Pitts. Express....* 8 10am 
No. 70, Pittsburgh Accom..............+++ *I1 25am 
No. 64, New York & Pitts. Limited...* 250 pm 
No. 66, Mantua Accommio..............0++ *420pm 
Pe CO) - eerie t oop m 
No. 68, New York & Pitts. Ex............%11 00 pm 
ve. 
No. 61, N. Y. & Pittsburgh Express...f 5 15a m 


No. 71, Youngstown Accom..........000+ 
No. 65, New York & Pitts. Lim........... 
No. 67, Pittsburgh Accom.......... ean 
No. 73, Leavitssburgh Local.............. 
No. 63, New York & Pitts. Ex............ 
No, e wants remy peaveccapsotoosecosoce 
No. 69, Youngstown PTEBSB....... 20004. Iopm 
*Daily. {Daily, except Sunday. eP 
Baggage checked through to all points Kast. 
Through tickets and information regarding 
the route can be obtaified at office, 141 Superio: 
street, and at Depot N. Y., P. & O. Railroad, 
South Water street and Viaduct, Cleveland. 
A. M. Tucker, Gen. Supt., Cleveland, 0. 
W. C. RINEARSON, Gen. Pass. Ag’t, New York 
G. E. Fouts, C P. & T. A., Cleveland. 









SATHE BEST PuLLey 


-)\ ON EARTH. 


Ms ZWAGENTS WANTED 
OHIO PULLEY & MACHINE CO 
YVARREN.OHIO 
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Address: 





THE HAZELTON TRIPOD BOILER 


Furnishes more steam with less fuel, and generates steam more rapidly, 
than any other boiler in use. 


CGlewelamnd References: 


J. W. BRITTON Esq. 
WOODS, JENKS & CO., 

W. S. TYLER WIRE WORKS CO., 
CLEVELAND FORGE & IRON CO., 

BISHOP & BABCOOCK CO., 

CLEVELAND SAW MILL & LUMBER CO. 
CHERRY VALLEY IRON WORKS, Leetonia, O. 


THE HAZELTON TRIPOD BOILER 6O., 


CHAS. HALLETT, AG’T, The Hollenden, Cleveland, Ohio. 
WHO ALSO OFFER THE HAZELTON PURIFIER & HEATER. 


170 TWENTY-SECOND ST., CHICAGO, ILL 





WILLIAM TOD & CO., Youngstown, 0. 


THE PORTER-HAMILTON ENCINE, 
The Hamilton Blast Furnace Engine. 


Hydraulic Cranes and Accumulators. 
e@ "Heavy special machinery generally. Send for illustrated catalogue. 





Bm. E. TOMES cx Co., 
ENCINEERS +» CONTRACTORS, 


223~225 River S8t., CLEVELAND, O. 


Steam Plants Complete. Engines, Boilers, Pumps, Heaters, Etc. 
Steam and Hot Water Heating. 


STURTEVANT’S BLOWERS, COILS, ETC., 
FOR HOT BLAST HEATING, 





NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


p> 


in Use, Over 2,500. 25 to 1,000 H. P. 


These engines are the combined result of 
long experience with automatic cut-off reg- 
ulation, an most careful revi:ion cf all de- 
“eee tails. They are designed and constructed 
for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable 
wig Economy in Stesm Consumption and Supe- 

== rior regu'ation guaranteed. Self-contained 

=— Automatic Cut-off Engines 12 to 200 H. P. for 
= — driirg ynamo Machines a Specialty. Illus- 
rated Circulars, with various data as to 
practical Steam Engine Construction and 


BUCKEYE ENCINE CO., Salem, O. 
SALES AGENTS: 
W. L. SIMPSON, 10 Telephone Building, 18 Cortlandt St., N. Y, 

W. N. ROBINSON, 154 Washington St., Chicago, Ill. ROBINSON & CARY CO., St. Paul, Minn. 


WA7. EX. LaakE"ountaine, 


? MANUFACTURER OF 
Otto Gases Engine Works, 


VENTILATING FANS AND BLOWERS, HANGERS, 
SCHLEICHER, SCHUMM & CO.,{ Epiiadelphis. 


Carpet Cleaning and Laundry Machinery and other 
Speci 
Horisontal oes Gas BaD ees tn 


pecial ery. 
CLEVELAND, O. 

gines. 

Twin Cylinder OTTO Gas Engines. 

Combined OTTO Gas Basins Fumoe. a tinaee ’ 

SIZES: 1, 2, 4,7 10, 15, 26 AND SO HORSE-POWER. 





go eal 


performance, free by mail. Address 














1335 Lexington Ave., = 











a ng rr ot ~ 














te SKINNER ENGINE C0,ERIE,PA. 
eS KT 3400 IN USE. 
hie > zd 


Martactuers of PORTABLEASTATIONARY 


> ENGINESBOILERS 


SEND FOR CATALOGUE. 
NEW YORK and NEW ENGLAND OFFICE: 
C.R. VINCENT & CO., (5 Cortlandt St., N. Y. 











a 








150 to 2000 HP. Latest Design> Wil 
FOR ROLLING MILLS AND ALL OTHER = 


WORKS WHERE LARGE POWER AND 
CLOSE REGULATION IS REQUIRED 


CONTRACTS MADE FOR COMPLETE 
—— STEAM PLANTS. — = 


ENGINES ALWAYS IN STOCK 
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LC RUM OS OE EVERY:.\ ms nik om bas 4 kK 
iT DESCRIPTION )EINGINNATI, O. 
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Zmnown to the Arts. 


—<_ 


Uji ims Klectric Mining Goods 
EBROUILES, AND ALL TOOLS FOR STUMP BLASTING, 
ANNTIHTSATOR HERCULES POWDER COMPANY 
ANNIHILATOR, 40 Prospect Street, Cleveland, Ohia, 


7._W. WILLARD, Mauager./ 


SOS TY 





STRONGEST and SAFEST EXPLOSIVE 


1 ‘ > «A \ 4. 
Yad We POWDER, FUSE, CAPS, 
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And General Wood Workers. 


TAPPING MACHINES 


Laight & Canal Sts. 


Texm IRON TRapm Revinw. 








THE BRIGHTMAN STOKER is tue BEST 


Ae ges BOILER FURNACE IN THE WORLD. 


crampncet. THE BRIGHTMAN STOKER CO: 








No. 7. Extra Heavy Double Planer and Pr: sige «9:3 


Planes 24 in. wide, both sides, and matches 14 in. wide. 
With Drop Matcher Attachment. 


Complete Outfits Furnished for 
Planing Mills. 
Carpenter, Sash, Door and Blind Work. 
Furniture, Chair and Bracket Factories. 
Car, Railway and Agricultural Works. 
Buggy, Carriage and Wagon Builders. 
Spoke, Wheel and Handle Factories. 





Builders of the Largest Line of Late Improved 


WOOD-WORKING 
MACHINERY 


IN THE UNITED STATES. 


NOS. 261 to 271 WEST ‘FRONT STREET, 
Tie EGAN QGomrany, sz: 


Send for Oatalogue and Prices, 





New Square Chisel Mortiser and Borer. 











” PERFORATED METALS 0° - Eerie HARRINGTON KING eRfoREENC 





TION 


284 Pearl St., cor. Beekman. NEW YORK. 














EASTLAKE METALLIC SHINGLES 


Unequaled for 


Roofing and Siding. 


MANUF “TURED BY 


. BURTON & CO.’S 


Galvanized Iron Cornice Works, 
DETROIT, MICH. 


Send for Illustrated Catalogue and Prices. 
Mention this paper. 


CORRUGATED IRON 


Seven sizes of Corrugations---Straight or 
Curved. Wewant to mail you the Finest Roofing 
Catalogue ever published. 


THOMPSON M’F’G CO., Cleveland, 0. 














OUR LINE OF TAPPING MACHINES. 





“Tos. Oat 
VERTICAL. 


‘THE GARVIN MACHINE COMPANY, 


Manutacturers of, and Dealers in, all kinds of 


MACHINERY ano MACHINE TOOLS. 


Universal and Plain Milling Machines, Drill Presses, Screw Machines, Hand 
and Enyine Lathes, Planers, Profilers, Chucking Machines, 


Gear Cutters, Die and Cutter Grinders, Tapping Machines, Wire-Spring Coilers, Milling Cutters, &. 


Plants for Manufacturers of Sewing Machines & Electrical Goods. 


GEAR-CUTTING AND MILLING IN ALL ITS BRANCHES. 
(Catalogue sent on Application. } NEW YORK. 












PA ‘ V 7 PEEL . 
a 
The Largest Manufacturers of Iron and 
Steel Roofing in the World, f 
MANUFACTURERS OF ALL KINDS OF 
fron_ and Steel Roofing, Crimped and Corrugated 
Siding, tron and Steel Tile or Shingle, Fire- 
Proof Doors and Shutters. Iron 
Ore Paint and Cement. 
Iron Frames for Roofs and Buildings. 
No. 152 MERWIN S8T., CLEVELAND, O 
@@Send for circular and price list No. A 


RGER MANUFACTURING el CANTON, O. 


make arrange- 

sk Uae: ER) | ments for ROOF- 

SN | | STEEL ING until you 
I 





ROOFING have seen ours. 


It |xxcels all other Metal Roofs. 








CAMBRIDCE ROOFINC CO., Cambridge, O.. 


Manufacturers of 
Plain, neties, Crimped 


ei fe Corrugated and Beaa- 
oofing, Siding and Ceil- 
—- STEEL A SPECIALTY 


e@@ Send for Descriptive 
Catalogue. 








THE KANNEBERC ROOFINC CO., Canton,"O. 
The Originators of Strictly Genuine Steel Roofing.) 
MANUFACTURERS OF THE 


Kanneberg Pat., Latest Improved, Folded Lock Seam Roofing, 


Made of STRICTLY GENUINE STEEL, 


' CORRUGATED IRON (four sizes of corrugations), and Crimped 
Edge Iron Roofing and Siding, Beaded Iron Siding and Ceiling, 
Water Proof Building Paper, Dry and Ready "Mixed Paints, Etc 

Write for Catalogues, Price Lists and Samples. 


SYKES’ 


IMPROVED 








All my Iron 
and Steel is re 
rolled and box 
annealed, wel 
eis oe oD 

™~ x wi C) t 

Sulldinwe "B® Ss WE, of Paint and 

y put on. a “hs oa oe Linseed 
ox me TRON & STEEL, ROOFING CO., 
reular and Price List, NILES, O., and wg Aee, ILL, 





and mention this paper. 
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STILWELL’S PATENT LIVE STEAM-FEED WATER PURIFIER. 


(HORIZONTAL STYLE.) 





Removes all Impurities. Entirely Prevents Scale in SteamBoilers. 
CATALOGUE ON PPLICATION. 


STILWELL & BIERCE MANUFACTURING CO. 


DAYTON, OHIO. 












»PORTBLE, HAND OR BELT E> CE IES 


CUTTING & 
THREADING 


MACHINE. 


Double Application of Power. Double Leader Screw 
Instantly Changeable, range from 1 to 6 In. Pipe. 
Write for Description and Prices 


WELLS MACHINE WORKS, FOSTORIA, 0. 
Water Gas Furnaces 


FOR LOCOMOTIVES, STEAMBOATS AND STATIONARY BOILERS. 


A Perfect Smoke Burner. 
W. S. HUTOHINSON. 325 Dearborn-st., Chicago. 








Sa CLEVELAND TWIST DRILL CO., 2°*32""| pum PC Ce 
peer Box 459 NC co 
ies : a (ee 





PITTSBURGH, PA. cS 
--, & BOILER. COVER 





som rn arwoco Gop, Lake & Kirtland sts, Cleveland, (),  waume yor piscourrs, | MSE eeneciaeeSEES 








Khe Eart or Detroit 
Emery Corundum Wheels and Machinery. 


wWriteto J. WENDELL COLE, M. B., 
District Manager, Box 152, Chicago, Ill., or Box 84, Columbus, O. 
a@-N. B.—Also Agent for WM. SELLERS & Co.'s SPECIAL 


Too. GRIND- 
ER and Twist DRILL GRINDER WITH POINTER, for Pennsylvania, Ohio, 
Indiana, Illinois and Waecasin. 








Penberthy Automatic Injector. 


If you want an injector that is simple and reliable, 


Use the Penberthy. 


If you want an injector that is automatic and will restart, 
if from any cause the feed should be broken, 

Use the Penberthy. 
If you want an injector that works on 20 to 150 pounds 
steam pressure, 

Use the Penberthy. 

If you want an injector that you have only to turn the 
steam on and off, in stopp ng and s'arting, ro 
Use the Penberthy. 

If you want an injector to lift 20 feet or work from a head, 


Use the Penberthy. 
PENBERTHY INJECTOR CO., 117 7th St., Detroit, Mich. 


Cc. H. PRESLEY, Agent, Cleveland, O. 


WE are sole agents for the State of Ohio for the celebrat- 
ed K. & F. file. During the past eight years we have sold 
a good many thousand dozen with results most satisfac- 
tory to our customers and ourselves. For machinists’ 


use especially we consider them without a superior, and 
much beter than the average quality sold. Our stock 
is large and well assorted. 


THE PARKIN & BOSWORTH CO., 9 and 11 Sowth Water Street, CLEVELAND, 0. 











PRESSED WROUCHT IRON optn TURN } BUOELES. 





Cheapest. 


The list retail price of this Buckle is less than one-half the 
wholesale price of inferior goods when we commenced to man- 
facture, and dealers, even in small towns, find it profitable to carry a stock to sell with iron for tie rods 


CLEVELAND CITY FORGE & IRON CO,,. CLEVELAND, Oxio. 








~» WELLINGTON 





REYNOLDS BROS., 


Hand Cut Files Belt Holder. 

We ctl fhe commer BETTER THAN LOOSE 

183 & 136 N. Water St. | Shifte Belt trom Driving 
COLUMBUS, OHIO. Pulley. 


Old Files Recut and Belt stops when machine stops and lies slack 


until machine starts. Simple, cheap, easily 
Warranted Superior to | operated. Sent on aeeroval. ‘Thousands in 


lA — ss and | use. Address 

empered in the 
market. Send for price W.R. SANTLEY a CO., 
list. Wellington, O. 














Awerded the CRAND PRIZE atthe Paria Foriti-ter. 
SEND FOR THIS BOOK 


i07 HOPE st 
scusctnstau \. 


—< 


MANUFACTORIES IN UNITED STATES, SCOTLAND, paieatiaih NYS B AUSTRIA. 


Cleveiand office, 4!2, Perry-Payne Building. Cleveland, O. 














’ ” 

WEBSTER’S “ VACUUM” EXHAUST STEAM ECONOMIZER, 

Feed-Water Heater and Purifier 
Is the most perfect device known for HEATING and PURIFYING the FEED-WATER for steam 
boilers, preventing scale, and for HEATING BUILDINGS ofany description, WITHOUT BACK 
PRESSURE on engines, returning CONDENSATION to the BOILER IN THE ONE APPARA.- 
TUS. Readily cleaned withoutstopping machinery. Al! parts accessible. 

FURNISHED ON TRIAL FOR ACCEPTANCE, 

Before you decide upon the adoption of ony Feed-Water Heater and Purifier, or any device 
for assisting the circulation of steam for heating purposes, (after receiving full information of 
every device in the market) we would be pleased to call upon you personally fat our — 
and explain, with convincing proofs, the superiority of Webster's ‘‘ Vacuum" Exhaust Steam 

over all p , coil, tubular or open heaters. Send for New Catalogue. 


WARREN WEBSTER & CO., Prop’rs, 491 N. Third St., Phila. 
74 Cortlandt St., New York. 159 La Salle St. Chicago, Ill. 














CRAHAM TWIST DRILL CO., Detroit, Mich., 
Sole manufacturers of GRAHAM’S PATENT GROOVED SHANK TWIsT DRILLS 
and CHUCKS, Endorsed by progressive mechanics everywhere. Send for Catalogue. 





CLEVEBEUuAND 


ALVA NIaiI nN 


WORKS, 
H. H. HODELL & CoO., 


Galvanizing in all its branches, and Manufacturers of Rubber Duckieton for chain pumps. 
CLEVELAND, OHIO. 
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